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BRIEFLY TOLD. 





‘‘A Test oF A HIGH PowER INCANDESCENT Lamp.”—Such was the 
title of a paper (it was listed by the Secretary as a ‘‘ Short Topic”) read 
at the last meeting of the American Gas Light Association, by Mr. W. 
Cullen Morris, of Ravenswood, L. I., who, if we mistake not, holds an 
important position in the management of the works of the New Amster- 
dam branch of the Consolidated Gas Company. ,The listing of the 
Morris contribution as a ‘‘ short topic ” no doubt was quite correct from 
the regulation point of view from the Secretary’s office, but many of the 
members of the Association, who pay their dues, may be forgiven for 
asserting that Mr. Morris’s presentation of his subject was fully up to 
the dignity of the telling that goes with the nameof ‘‘ paper.” However, 
be that as it may, the fact remains that the author, in dealing with-a 
commercial subject, put his findings thereon before his fellows in such 
a way as to easily convince them that that which he had prepared from 
his experiments concerning the Scott-Snell lamp were of his own deter- 
mining, colored only by his own painting from pigments purchased by 
himself. Respecting the merits of the lamp itself, we prefer to al- 
low the Morris presentation thereof to speak therefor, save to say that 
European practice and service from it appear to qualify it for public 
favor with gas men. To come back to the Morris paper, it is only the 
thoughtful reader thereof who can and will appreciate the great amount 
of labor that resulted in the final compilation and preparing of the tables 
and plates presented by the author. That the paper did not elicit a discus- 
sion conimensurate with its importance may be attributed to either one 
of two things. The time when it was read was just prior to adjourn- 
ment® and many things had to be done quickly, if they were to be done 
at all; again, the subject matter of the paper was so cleverly put to- 
gether, despite the originality of its theme, so far as our gas associations 
are concerned, that discussion was not needed to bring out its real 
strength. We hope that Mr. Morris will be heard from again, either as 
the preparer of a ‘‘short topic ” or as the contributor of a set paper. 





An Important Decision, SUPERIOR CouRT, MassacHusEeTts.—‘‘ A. 
V. M.” forwards the following to the JOURNAL, under date of the 2ist 
ult.: ‘‘Hon. B. W. Harris, who was appointed by the Massachusetts 
Superior Court as Referee to determine the amount of damages sus- 
tained by the town of Middleboro (the town operates on municipal 
account a gas and electric lighting system), by reason of the taking of 
a portion of its land and a change of the grade of certain streets, has 
filed his report, under which he awards the town $6,800 for principal, 
and interest in about the sum of $1,000. It is an important happening, 
in that it involved questions of law not heretofore determined in the 
State. The case arose out of the abolition of the Center street grade 
crossing, in which préseedings were commenced by a petition, filed by 
Judge Nathan Washburn, counsel for the town, June 25, 1896. After 
numerous hearings, surveys and petitions, the method as carried out 
was approved and ordered by the court, June 19, 1899. By this method 
a certain portion of the town’s gas plant site was taken for a new rail- 
road highway. By order of the court the railroad was to do the work, 
the town to pay 10 per cent. of the total actual cost of the alterations. 
The work was completed, and the town, by its counsel, petitioned 
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the gas plant damages sustained by the town on account of these pro 
ceedings, as an item of expense in the alterations of the crossings. To 
this, the Railroad Company objected, and a bill in equity was brought 
in the Superior Court to determine this matter. Ata hearing held in 
the Superior Court in equity, at Boston, December 7, 1900, Judge 
Braley referred the case for determination to the Supreme Court. The 
case was then argued before the full bench of the Supreme Court and 
later submitted to them on printed briefs. As the statutes of Massa- 
chusetts recite that towns shall be primarily liable for land taken for 
highway purposes, the Railroad Company claimed the town was not 
entitled under the statutes to recover damages for land used for one 
public purpose, taken for another public use. The Supreme Court, by 
a decision of 4 of its 7 Justices, said that the town may be allowed to re- 
cover damages the same as any private individual and that the Superior 
Court entertain and dispose of the petition. Consequently the town, by 
its counsel, filed an amended petition in the Superior Court, which 
petition was referred to Judge Harris for final decision by agreement of 
all parties. After a hearing in Middleboro, Oct. 14th last, and a view 
of the premises, and the adjourned hearing at Brockton, Oct. 22, the 
Referee reported as first stated, after nearly 3 years of litigation. The 
case is regarded as of such importance in its bearing upon the point of 
taking municipal land for another public purpose that it has been re- 
ported in full in the reports of the Supreme Court of Massachusetts, 
Volume 179.” 


NoTEs.—— 


Mr. CHARLES R. FaBEN, whose management of the business of the 
Toledo (O.) Gas Light and Coke Company has gained fame for himself 
and fortune for its proprietors, is rejoicing over the knowledge that the 
output of artificial gas on fuel account in his city shows a gain of 40 
per cent. as compared with the output on similar account and use last 
year. It should not be forgotten either that natural gas is not a scarce 
commodity in Toledo. 


THE authorities of Beaumont, Tex., have granted a franchise for the 


operation of a gas works there to Messrs, R. M. Mothner, M. Hecht and 
Robert Stemer. 


THE management of the Consolidated Gas Company, of Baltimore, 
Md., has arranged for the removal of its main offices to spacious and 
well located quarters in the modern buildings, Nos. 5 and 7 West Bal- 
timore street, near Charles street. The correspondent who forwarded 
this information adds: ‘‘ The general offices which the public will visit 
on business will be conveniently located on the first floor of the build- 
ing, and other departments will occupy the remaining floors. The 
front will be attractively ornamented and lighted. It is proposed to de- 
monstrate here in a novel and effectual manner. the most up-to-date 
methods of using gas as a lighting agency and fuel. Gas stoves, 
ranges, heating apparatus, signs and various devices for brilliant and 
effective illumination will beinstalled and the public instructed in their 
use. It is proposed, in short, to establish and maintain what will be 
practically a school of instruction in the use of gas to demonstrate its 
efficiency and prove its economy. To show that it may be employed 
in manufacturing enterprises, gas engines will also be shown at work. 
One feature of the new enterprise that will doubtless prove of interest 
to householders will be a practical kitchen, with gas stoves and ranges 
of various sizes in operation. Different articles of food will be prepared 
for the table by competent cooks and other features will have for their 
purpose the enlightenment of the public in the use of this fuel. It is 
proposed that the visitor in wandering through the building may find a 
complete education in the various uses to which gas may be put.” 

ON the 24th ult. the Milwaukee (Wis.) Gas Company celebrated the 
50th anniversary of its existence. The Company now serves a greater 
number of consumers than Milwaukee had individual inhabitants when 
it originally engaged in business. 

THE contract for the new generating plant for the Iowa City (Ia.) Gas 
Company has been awarded to the Western Gas Construction Company. 
The plant will be erected next spring, and it is estimated that the cost 
thereof will exceed $50,000. 

THE City Council of St. Thomas, Can., has requested the St. Thomas 
Gas Company to furnish the former with the prices which the latter 
will sell its gas and electric lighting plants, which properties the author- 
ities are seemingly anxious to operate on public account. 

THE proprietors of the Superior (Wis) Water, Light and Power 
Company have petitioned the authorities for an extension of their fran- 
chise. In consideration of the extension they propose to make an 
amended schedule of selling rates and to invest a 
revision and ertlargement. 








The Heating Effect of Gas, with a Description o° an 
Improved Method and Apparatus for Determi ing 
Heating Values.’ 


The use of gas as a fuel and source of power has made won 
strides during the past decade, and present indications point to 
more marked advancement in the methods of production and syste 
lighting, heating and power supply. t 

The systems of incandescent gas lighting, so prevalent and popu)iir at 
the present time, depend for their efficiency wholly upon the heating 
power of gas, rather than on its luminosity. Water gas or producer vas 
will likely be the future heating and lighting agencies, and alone the 
lines of their production will be directed most of the forces of in. 
vestigation and improvement. 

The future trend of gas production will probably be in favor of ven- 
erator rather than retort gases, which ought to result in purer gases— 
i. e., gases of a fairly constant chemical composition. This will lead to 
a demand, not only for rapid and accurate methods of analyses, but also 
for determining the heat of combustion of gases. 

A number of methods, with different forms of apparatus, have been 
devised for determining the heating power of gases, several of which 
are reported as yielding eminently satisfactory results; but as a rule, the 
results obtained are only relative and answer very well for comparative 
tests, otherwise they are of little value. One of the best methods in use 
at the present time was devised by Dr. Hempel,’ of Dresden, but this 
method too, as will be shown, has a serious defect. 

In many respects the determination of the heat of combustion of gases 
is much simpler than of solids and liquids, while in other respects it is 
much more difficult. Provided a satisfactory system of controlling the 
temperature and pressure, with corrections for the same, can be ar- 
ranged, together with a sufficient quantity of gas to insure against rapid 
changes in the composition of the gas mixture, and pure oxygen gas to 
support combustion, it is a simple problem to arrive at what may be con- 
sidered for all practical purposes absolutely accurate results. With 
solids and liquids, troublesome chemical mixtures for the production of 
oxygen must be added, for which corrections for the heat lost by decom. 
position must be calculated. Then, too, considerable trouble is often 
experienced in securing uniform combustion, due to improper or careless 
mixing and placing of the charge, and lastly, in making and using the 
igniting fuses. 

The principal cause of error arises from the fact that the calorific value 
of the hydrocarbons (volatile carbon) is not distinguished according to 
the temperatures at which they are set free. This is most marked with 
liquids, less so with solids, as coals, etc., and least of all with gaseous 
hydrocarbons. 

An increasing demand for tests on the calorific power of gas, especial: 
ly natural gas, has led the writer to devise an apparatus which em- 
bodies the good features and improves on the weak points of several 
methods suggested for this class of work. The general arrangement of 
the apparatus resembles, although it differs much from, Dr. Hempel’s, 
while the method of burning the gases or producing combustion is in 
some respects a wide departure from his method. 

Dr. Hempel’s Method.— Briefly, the method consists in eeding the as 
tested to a burner under atmospheric pressure. Combustion takes place 
in an inverted copper cylinder closed at the top, which is surrounded by 
water. Sufficient oxygen is supplied to the burner to maintain com- 
bustion. and aids in expelling the products of combustion from the cy |in- 
der, The cylinder is 18 Gentimeters long and 3.3 centimeters in diameter, 
and it is claimed for the arrangement of burner and cylinder, that 
‘* it is thus possible to reduce the total amount of the products of com- 
bustion to sach an extent as to make it possible to completely cool them 
in the copper tube * * * .” Toone familiar with the calorimeiric 
methods, where combustion takes place in a vessel of water, the pro- 
ducts of combustion passing in bubbles through a column of water 
several times the length of the tube used in the above method, besi:(es 
heating the cylindrical vessel in which combustion takes place and tlien 
not be able to extract all of the heat, it would seem exceedingly im- 
probable that the results can be what are claimed for them. This | 
been further corroborated by experiment. 

Method Employed.—The arrangement of the apparatus is shown in 
Fig. 1. It consists essentially of a burner A, constructed as a blowpi.’e. 
i. e., a large tube for conducting the gas under examination an‘ a 
smaller one, placed within, and concentric with the larger and inc!\s- 
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1. Written for Mines and Minerals by Mr. W. R. Crane, and reprinted by permis-100 
rom the author. 


2. “* Hempel’s Gas Analyses.” Chap. XIII. 
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Fig. 1. 


burner and projecting above the same. The length of the chamber can 
be varied by adjusting the sleeve on the burner. 

The burner is mounted on a brass footpiece or base B, to which, and 
inclosing the burner, is fastened a cylindrical covering cap or diving 
bell piece C. In the closed end of the covering cap is fastened a tube 
which is just long enough to project above the water when the cap is 
submerged. To the upper end of this tube is a valve arrangement K so 
as to allow water to enter or be kept out of the cap at will. Around 
the base, 7. e., the open end of the cap, a fraction of an inch above 
the edge, is a row of 4-inch holes, through which the products of com- 
bustion escape. Fastened to and inclosing the top of the covering cap, 
and extending outward for several inches, is a conical shaped screen 
D, the diameter of which is slightly less than that of the interior of 
the combustion vessel HZ. The combustion vessel or receptacle in which 
the above described apparatus or furnace is placed is a cylindrical, 
thick walled glass vessel formed into a foot below, lipped above and 
graduated to hold 2,000 grams (2 liters) of water. A gasholder or 
reservoir and two gasholders, employed in this connection as pressure 
tanks, together with a vessel for regulating the flow of water employed 
in forcing the gas under examination from its resefvoir into the bur- 
ner, and a water gauge, constitute the remainder of the apparatus. A 
cylinder of oxygen gas is of course necessary. 

The temperature of the water, both before and after combustion, is 
taken by a thermometer reading to .10 of a degree C., which can be ac- 
curately read to .02 of a degree. 

The gas reservoir F, Fig. 2, in which the gas is stored, is made of 
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Fig. 2. 





brass and is furnished with passages, provided with stopcocks, which 
s-rve as inlet and exhaust passages for both water and gas. Water is 
the motive agent employed in filling the reservoir with gas and expel- 
lig it from the same. 
Details of Testing.—To determine the calorific power or heat of com- 
bastion of a gas, it is transferred to the reservoir F, by connecting the 
2:3 supply with the reservoir at the top, which is filled with water. 
‘. the water is drawn off from the bottom of the reservoir it is replaced 
0) the gas entering from above, when it ceases to run from the exhaust 
p-ssage and gas if found to be escaping, which can be ascertained by 


bubbles forming at the mouth of the passage, as well as by the odor. 
Both top and bottom or inlet and exhaust passages are closed by stop 
cocks conveniently placec. Connection is then made with the vessel 
G, and the reservoir F, by means of rubber tubing. In the vessel G, is 
placed a thermometer S, and glass tube J, both being inserted in rub- 
ber stoppers, which close up the vessel air-tight. To the upper end of 
the glass tube J, which is bent at right angles to prevent the closing of 
the rubber tube by bending, is fastened a piece of rubber tubing which 
connects it with the two pressure tanks Jand K. Considerable diffi- 
culty was experienced in obtaining a uniform pressure on the gas in the 
reservoir F’, by means of water pressure, but by the arrangement given 
above it was found that pressure could be maintained with great 
uniformity. Air passing from the tanks.J and K and collecting in the 
top of the vessel G, regulates to a nicety the flow of water from G to 
the reservoir F. To insure a constant pressure in Ff’, a water gauge is 
inserted in the system by a T connection, just abové the outlet L, of 
the reservoir, from which a variation in pressure can be readily noted 
and rectified by an increase or decrease of the weight on the pressure 
tank. 

To the third arm of the T is attached a small, flexible rubber tube, 
which extends to, and connects with, the burner. The supply of 
oxygen is obtained from an oxygen cylinder O, through another small 
rubber tube which also connects with the burner. 

Before beginning the test the stopcocks X and Y, are opened, U, V, 
and W remaining closed, and water is allowed torun uatil all gas or 
air is cleared from that part of the system, which operation takes but a 
moment. This fills the rubber tubing and passage with water up to W. 
The lower stopcock X, is then closed and V is opened for an instant to 
bring the gas to atmospheric pressure. The cock Wis then opened 
allowing the water to rise in the reservoir when the stopcock U is 
opened, thus feeding the gas to the burner. As the burner is submerged 
during combustion, both ends of the system are subject to the same 
conditions as regards atmospheric pressure, therefore the pressure head 
acting upon the gas is that of a column of water, the height of which is 
equal to the height of the water in the combustion vessel minus the dis- 
tance from the bottom of the vessel to the row of holes at the base of the 
covering cap of the furnace. The exact height of this column is given 
by the water gauge P and is 10.5 inches, exerting a pressure of .3816 
pound per square inch; or, expressed in millimeters of mercury, 20.50. 
The pressure under which the gas is burned is atmospheric, 760 milli- 
meters + 20.50 millimeters, or 780.50 millimeters. Atmospheric pres- 
sure alone concerns us here, as the pressure under which a gas burns 
affects only the quantity of gas burned and not the quantity of heat 
produced per unit of gas. The barometer should be read directly before 
filling the reservoir with gas. 

The temperature of the water displacing the gas must be ascertained, 
as it is directly responsible for the temperature of the gas brought into 
the reservoir. This may be obtained from the themometer S, provided 
the reservoir is filled directly after taking the temperature reading, and, 
provided also, that the gas is immediately transferred to the reservoir, 
dispjacing the water of known temperature and thereby acquiring the 
same temperature itself. 

Oxygen is then turned on and the stop-cock U opened just enough to 
ignite and give a height of flame which will not be extinguished on 
submerging the furnance. (The exact height of flame must be deter- 
mined by experiment. An arm fastened to the cock U provides an easy 
and convenient means of opening and setting the cock at any point 
desired.) As the gas is turned on, an electric sparker or igniter Z is 
passed over the burner, thus igniting the gases. As soon as ignited, the 
covering cap is placed over the burner and pressed down upon the base, 
to which it is held by a set of springs, and the whole furnace raised by 
the stem 7, Fig. 1, and placed in the vessel of water. Care must be 
taken to lower the furnace slowlr, as a sudden movement would cause 
a variation of pressure which might extinguish the flame. When the 
furnace has been properly placed, the flow of gas is increased to the 
desired amount. Combustion can be observed through a glass window 
R in the side of the covering cap, which is a decided convenience, as it 
is not always possible to determine when combustion is proceeding 
properly or when thg flame has been extinguished, unless a means of 
observing it is provided. 

The combustion vessel contains 2,000 grams (2 liters) of water, the 
temperature of which is taken immediately before the furnace is placed 
in the vessel. A thermometer is placed in the vessel with the furnace, 
passing through a slot provided for it in the screen, and remains there 
during the period of burning. No stirring device is necessary, as is em- 
ployed with several other forms of calorimeters, the stream of bubbles 





rising the whole height of the water column, agitates it in a most thor- 
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ough manner, 
vessel. 

The cessation of burning of the gases, and consequent close of the test, 
is determined by the disappearance of the flame, together with the 
appearance of water above the cock U, a short section of glass tube is 
inserted in the system at this point for the purpose of determining when 
the reservoir is full. As soon as burning ceases the valve at the top of 
the stem 7’ is opened, thus allowing water to enter and come in contact 
with the heated parts of the furnace, which is then churned up and down 
and turned around so as to distribute the heat evenly through the water 
in the vessel. The thermometer remains in the vessel of water and is 
carefully moved around with the furnace. The final temperature is 
then taken, waiting, however, until the temperature begins to fall. The 
supply of oxygen must be shut off as soon as combustion ceases, and the 
cock U should also be closed, so as to prevent the passage of water from 
the reservoir into the combustion vessel, and thus by adding more water 
render the test worthless. 

The duration of burning should be noted, which ought not, however, 
to vary more than a few seconds and will not vary at all if care is taken 
in setting the stopcock U at a certain fixed point in each test made. The 
temperature of the water should always be somewhat lower than that of 
the room in which the testing is done; from 5° to 6° has been given as 
the right difference; yet from observation it would seem to make little 
or no difference if the temperature is not allowed to fall below 1.5° to 2" 
F. as a difference. 

Theory.—The principles upon which the method is based are: First, 
that the latent heat—the amount of heat which disappears when water 
is converted into steam at 212° F., equals 967° F. or 967 gram degrees or 
calories (at 100° C., equals 537.22° C. or 537.22 gram degrees or calories) ; 
and secondly, that when gas is burned in pure oxygen, the same amount 
of heat is evolved as when perfectly burned in the air. The latent heat 
of water is 967° F. or 537.22° C., then 967 or 537.22 parts of water heated 
1° F. or C., indicates that there must have been suffieient heat employed 
to convert into steam 1 part of water at the boiling point, 212° F. or 
100° C. Therefore, if a gas is capable of producing a certain number, 
say, ” calories, then enough heat has been evolved or used to evaporate 

as many parts of water as 967 or 537.22 is contained in n. 

The apparatus is calibrated by the combustion of hydrogen, determina- 
tions being made in the same manner as tests on other gases. A com- 
parison between the rise in temperature produced by the combustion of 
hydrogen and other gases gives us a means of calculating the heating 

effect of the latter. 

The following observations were taken from tests on hydrogen and 
constitute the calibration tests, to determine the rise of temperature 
which it would produce in the calorimeter. 

Contents of reservoir F' at 25.7° C, is 2,344.44 grams. 

The contents of the gas reservoir F’, containing hydrogen at a tem- 
perature of 20.10° C. and 764 millimeters pressure, therefore gives an 
average rise of 2.615° C.(plus 8 per cent. correction for heat loss). 


Calibration Tests on Hydrogen. 
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The absolute heating effect of hydrogen as determined by Favre and 
Silbermann is 34,462 calories, from which the absolute heating power 
of a liter of hydrogen is determined as 3,087 calories, since 1 liter of 
hydrogen at 0° C. and atmosperic or 760 millimeters pressure weighs 
0.089582 gram. 

The calorific power of a gas may then be calculated by the following 
proportion : 

C:C :: 3,087 : X, 
where C and C’ represent the rise of temperature in the sapere on 
the combustion of hydrogen and the gas tested. 

From the above it is evident that the number of gram penee or 
calories obtained from a given gas divided by 967, or 537.22 gram de- 
grees or caloriés, will give the number of grams of water which can be 





—— 


evaporatsd by a liter of the gas in question. As there are 454 graiis in 
a pound avoirdupois, then ;}, of the number of grams determined wil] 
give the pounds or fraction thereof, evaporated per liter of gas buried, 

Corrections.—The following corrections must be made upon tlic re. 
sults obtained in the calorimeter: 

1. Corrections must be made on all tests for a change in temper::ture 
and pressure, which is necessary in order to determine the exact an ount 
of gas introduced into the reservoir, for with a change in temper:ture 
and pressure, there will be a greater or less amount of aqueous \ a por 
existing in the reservoir, which will occupy a given space of the sme. 

First, corrections must be made on the different calibration tesis on 
hydrogen, to obtain an average rise of temperature in the calorinicter, 
for a fixed temperature of 20.1° C., and a pressure of 764 millimeters, 
The correction is made as follows; the difference between the tension 
of aqueous vapor at the fixed temperature (201° C.) and the tempera- 
ture of the gas, in other tests, must be subtracted from the pressure of 
the last test. The rise of temperature which the gas tested would have 
given, had it been brought into the reservoir at a temperature of 20.1’ 
C. and a pressure of 764 millimeters, may be found by the following 
equation: 

rg ene ee fF 
where P is the corrected pressure P, the given pressure 764.00 milli- 
meters, and 7’ is the temperature of the last test. Similar tests are 
made for the other gases tested. 

2. The heat absorbed by the gases of combustion can only be deter- 
mined approximately. The rate of combustion is so slow as to allow 
the gases to escape into the air at about the temperature of the water, or 
about 4° above the temperature of the room. In several observations 
taken the temperature of the escaping gases ranged from 1° to 1.8° be- 
low the temperature of the water in the calorimeter at the close of the 
test. Assuming the specific heat of the gases of combustion to be about 
the same as that of carbon dioxide, for about 10° or 12° rise of tempera- 
ture, 0.9 per cent. will be lost. 

3. The error arising from variations in quantity of water used in 
calorimeter would not amount to over 4 to #; of 1 per cent., a negligible 
quantity. 

4. The loss of heat from radiation and conduction was determined by 
experiment. The same quantity of water was placed in the calorimeter 
as is used in the tests, the temperature was raised to about the average 
of that obtained in testing and the rate of cooling determined. The re- 
sults are as follows: 

Time, 
10:45 A.M. 
10:50 ‘ 
10:55 
11:00 
11:05 
11:10 
11:15 


Temperature 
of Room. 


21.4° C. 
21.3° C. 
21.3° C. 
21.2° C. 
21.2° C. 
21.3° C. 
21.3° C. 


Thermometer in 
Calorimeter. 
25.05° C. 
24.90° C. 
24.75° C. 
24.60° C. 
24.45° C. 
24.40° C. 
24.30° C. 


0.75° C. 


The loss would therefore be 0.025° C. for 1 minute. An average 
burning takes about 4.35 minutes, which gives a loss of .1087 degree 
(.025 times 4.35). The total heat evolved, as determined by the rise of 
temperature in calorimeter and that due to radiation and conduction, is 

2.7157° C. (2.607° + 1087" C.). The loss is then 4 per cent. (.1087 + 
2.7157). 

5. Correction for heat lost by naked flame during the ignition. A 
series of observations were taken on the time necessary to light the gases 
and submerge the furnace, which gave as an average 6 seconds. lie 
average duration of burning for hydrogen was 261 seconds, which gives 
a loss of 2.29 per cent., but as the flame was exposed for less than one- 
half the time, it is safe to say that one-half the heat thus expended is 
used in heating the burner and covering cap. Then not more tlian 
1.145 per cent. is the amount actually lost during ignition. 

6. Heat absorbed by apparatus, i. e., the parts of the furnace. Several 
tests were made on each piece of the furnace to determine the amount 
of heat absorbed. Details of the method, with a description of the 
apparatus used in such tests, were given in a previous issue,' so will not 
be repeated here. 

The results of the tests are as follows: 


80 min. 


Per cent 


Heat absorbed by covering cap (average)......... cesenwe -928 
Heat absorbed, by base (average) iu... dias. eos. ae <740 


Total amount of heat absorbed 





1“ The Heating Effect of Coal,” Mines and Minerals, May, 10902, p.446. 
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kom the above it is evident that, with the apparatus in question, 
about 1.67 per cent. must be added to the rise of temperature as noted 
in tue calorimeter. ; 

The total loss of heat in this method is about 8 per cent., or to be 
exact, 7.718, which correction must be made on the rise of temperature 
as determined by the calorimeter. 

To further elucidate the method of procedure, as well as the applica- 
tion of the corrections, an illustration will be given, for which purpose 
a sample of natural gas is taken. 


"TE wo Fe wids bo ns és an hk odo cdundaoes 18.2° C. 
WEE COS Sh SR acadioces ng Sean dvds cdweebmans 10.5 in. 
Barometer, mm. of mercury.................seeeees 764 
Thermometer FR readings in the calorimeter.......... ae 

[RII 6 0 4b a7 cd da ddcn sods ecubactednaci 19.75° C. 
VR: G5 a dae Gb cs vcndcaccv ccs renvnsewes 26.10° C. 
Rise of temperature in calorimeter.................. 6.35° C. 


Since the tension of aqueous vapor at 20.10° C. is 17.47 millimeters, 
and at 18.2° is 15.52 millimeters, 1.95 millimeters must be subtracted 
from 764 millimeters in making the correction. The rise of temperature 
which the gas tested would have given had it been brought into the 
reservoir at a temperature of 20.1° and a pressure of 764 millimeters 
may be found by the proportion : 


P: P, = 7: X. 
762.05: 764 = 6.35: X. 
X = 6.366. 


The heating power of the gas is determined by the following propor- 
tion : 
C: C = 3.087 : X. 
2.615 : 6.366 = 3.087 : X. 
X = 7,515.044 calories. 


To the number of calories obtained, a correction of 8 per cent. must 
be made, which will give 8,116.2475 as the total number produced. 

The number of pounds of water evaporated per liter of gas is then .033. 

Heat of Combustion by Calculation.—It is, of course, possible to 
determine the heat of combustion of a gas by calculations made from a 
chemical analysis, where the fixed and volatile carbon and hydrogen 
are known, but it is much more difficult to make an analysis for these 
quantities than to make the calorific test direct. 

A decided advantage of the above described method over many 
others is that gases which will not support combustion themselves, or 
if so but feebly, may, by the use of oxygen, have their heating power 
determined, 








The Huebsch Pipe Testing Gauge. 


——_—_ 


The Kelly & Jones Company, of Pittsburg, 
Pa., have placed on the market a pipe testing 
gauge (the invention of D. E. Huebsch) which is 
meeting with much favor with gasfitters. Its main 
recommendation to them is that it can be placed in 
any position without any loss of mercury. In ex- 
plaining the illustration it may be said that the 
gauge is 12} inches in length over all and 3} 
inches in diameter at its largest point, so that it 
can be readily carried in the pocket or in the tool 
kit. One of its advantages is that it can be con- 
nected with any gas fixture, and that it is not nec- 
essary for it to be direct connected with the gas 
mains in the building. 

By the use of an adjusting screw in the upper 
part of the gauge the packing is held firmly in 
place, so that there is no opportunity for air leaks 
and no need of repacking or cementing the glass 
to the iron. 

It is presented as a thoroughly reliable, durable 
and practical gauge which can be used indefinitely 
without removing or renewing the mercury, and 
which always insures the same degree of accuracy. 
It has a glass gauge 11 inches in height, protected 
by a brass casing, and a gauge screw is fitted so 
that when pressure is put on the piping and the 
test. continued for some time there is no difficul- 
ty in telling the extent that the mercury has 
fallen or whether it has remained at one level, 
so that there are no leaks in the piping. 








Economy in the Use of Coal for the Production of 
Power. 





In a very well put together paper on this subject, read by Prof. Ira N. 
Hallis, at the last meeting of the New England Water Works Associa- 
tion, the author said: 


A pound of good coal is capable of yielding from 14,000 to 15,000 
heat units during combustion, equal, if all transmitted into work, to 
between 10,892,000 and 11,670,000 foot pounds. When used for heating 
purposes, as in reducing and blast furnaces, a very large percentage of 
this heat is lost at once; and when used in a boiler to drive a steam 
engine, a still larger percentage is lost, first in the boiler and next in 
the cylinders of the engine. Under the most favorable conditions in 
practice, only 1,320,000 foot pounds are recovered from each pound of 
coal, more than 88 per cent. of its heat value being wasted. For every 
ton that is burned in a power house, nearly 7} tons are thrown away. 

The total possible saving in the steam boiler would be about 34 per 
cent. of the heat of the coal. This reckons the boiler at 66 per cent. 
efficiency. Of the 34 per cent. referred to, we cannot hope to get back 
more than half, as fully 17 per cent. is required for draft, even when 
using an economizer. This leaves as the maximum possible efficiency 
of a boiler 83 per cent. In the case of the steam engine, the efficiency 
is governed by the thermo-dynamic law that the work is proportional to 
the range of heat. If, therefore, the upper temperature of steam be 
taken at 900 absolute, aud the lower at 600, the ideal efficiency would 
be 334 per cent., which is rarely even approached. The highest 
mechanical efficiency that the author has ever been able to find between 
the steam cylinder and the power to which it is applied is in the Cam- 
bridge pumping engine, designed by Dr. E. D. Leavitt, in which the 
work done in the pump was slightly over 96 per cent. of the power 
developed in the cylinders, an efficiency of 96 per cent. Multiplying 
these three efficiencies together, the maximum attainable efficiency 
under ideal conditions is 264 per cent. That is, nearly three-fourths of 
the heat of the coal must be thrown away, even under ideal conditions, 
for the working of a steam engine. With the most economical of 
modern engines, a horse power has been obtained from 11 pounds of 
steam, or even slightly less. This gives about 12 per cent. efficiency. 
What is sought, therefore, is the remaining 14§ per cent., and it must 
be remembered that under no conditions is it practicable, with the 
present materials for engines and boilers, to gain more. Engineers may 
well strive to strike out on a new path. Weare struggling with the 
steam turbine and with other inventions to save a few pounds of coal, 
while wasting tons. Compare the efficiency of a steam plant with that 
of a battery using zinc, in which the greater part of the heat is turned 
into current and thus utilized at once as power. 

One of the axioms of modern engineering is that the condition most 
favorable to economy is the regular and constant demand for power. 
Where an engine is to be run at its designed maximum power for 
24 hours a day, the entire plant can be made to realize a much higher 
efficiency than would be the case with a fluctuatimg demand for work. 
Whe® this fluctuating demand prevails, the plant must be designed for 
the greatest output, and yet used for long periods at much lower rates. 
This is like employing a man to do the work of a small child, because 
at times there are weights to be lifted that require a man’s strength. 
Furthermore, paradoxical as it may seem, there are many cases in 
which economy would be obtained only at too great a cost, a good 
example of this being found in steam engines for small powers. It 
would not pay to build a 1-horse power engine with a steam jacket and 
condenser and air pump. The first cost would be too great, and the 
skill to render the design effective would be far beyond the ordinary 
rate of wages. The line of improvement in the use of small powers is 
clearly pointed out: A central station which can be kept working at a 
constant rate, and some efficient method of distribution to motors of 
such simplicity that cheap labor can be employed to run them. This 
may be called the problem of the 20th century, inasmuch as there are 
many demands for small quantities of power to a comparatively few for 
power in large quantities. 

Economy in the use of coal is thus divided under three heads: 


1. Efficiency in the recovery of heat after combustion. 

2. Efficiency of the medium by which the heat is transmitted into 
work. 

8, Efficiency in the work developed in the prime mover of the 
machine which applies it directly to the useful result. 


When we consider that under these three elements of efficiency, ex- 
haustive experiments, extending over a hundred years, have enabled us 





to transform under ordinary conditions less than 10 per cent. of the 
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heat of the coal into a useful work, we realize the great field still open 
to engineers. 

In a steam plant, the boiler forms, naturally, the first element for 
study. Its efficiency is so much a question of the men who run it that 
we have arrived at no final type which may be expected to give the 
highest results. Any well designed boiler will recover from the coal 
about 75 per cent. of its heat, under the most favorable conditions. 
This falls to 40 and 50 per cent. with bad management, and it may rise 
to 85 per cent. with the addition of some device, usually separate from 
the boiler, for utilizing the waste heat. The following table taken 
from a boiler trial reported in 1894 and republished in Mr. Bryan Don- 
kin’s book, ‘‘ Heat Efficiency of Steam Boilers,” may serve a useful 
purpose in indicating the heat utilized and lost. The data was obtained 
from two Lancashire boilers and a Green economizer, and it is suffi- 
ciently near the average fair practice to serve as a type. A slight 
modification has made possible the placing of all the data in one table. 


British 
Thermal Uniis. 


Heat transmitted to water in boiler. .. ...... 8,271 

Heat transmitted to water in economizer 

Heat lost in products of combustion 7.5 

Heat lost in excess air 6.6 

Heat lost in moisture from coal 2 

Heat lost in air leaking through brickwork of 
economizer 


Per 
Cent. 


55.2 
10.9 


1.7 
2.3 
15.6 





100.0 


The third item in the table represents an unavoidable loss in one 
form or another. Combustion is produced by the contact of oxygen 
with combustible material at a temperature which causes a chemical 
combination. The continuous combustion of coal is possible only with 
a regular supply of air and an equally regular withdrawal of waste 
products. Work is required to provide this constant current or draft, 
either in the form of heat supplied directly by the fuel or indirectly by 
means of power obtained from the steam. Under either condition a 
considerable amount of heat is lost which, apparently, can never be 
saved by any inventions affecting the steam boiler. Usually both 
losses occur when blowers are used, as it is never possible to discharge 
the products of combustion at the temperature of the air. In the case 
of a boiler without a feed water heater, they can never be below the 

temperature of the steam. The table shows that 1,127 heat units are 
thus lost even with an economizer. Without it, the quantity would 
have been above 2,000. Complete combustion is not possible without 
an excess of air, and thus the gain brings with it a considerable loss, as 
the heated air is discharged at the same temperature as the products of 
combustion. With blowers, this excess is likely to be greater than with 
a natural draft. The regular supply of air is an absolute essential of 
economy when the supply of coal is also constant. Air entering 
irregularly signifies loss of efficiency. It is in this respect that the 
various forms of mechanical stokers have the advantage of firing by 
hand. The total heat lost up the chimnéy from a furnace would ap- 
pear by the table to be about 2,100 heat units, or 18,4, per cent. Two 
methods have been worked out for recapturing some of this heat, and 
of these the feed water heater has played by far the more important 
part. It has taken on various forms, but the Green economizer is that 
which has seemed most effective. Any arrangement by which the feed 
pipes are placed in the paths of the products of combustion, will add to 
the economy of the boiler; although it may also add to the repair bill. 

Attempts have been made to heat the air supplied to the furnace by 
means of the waste products, and the Howden system has proven suc- 
cessful in this respect. A fan is necessary for its operation, and work is 
thus expended by the blowing engine in the production of draft. One 
point worthy attention in connection with all hot air blasts is that the 
amount of oxygen in 1 cubic foot of air is inversely proportional to the 
absolute temperature. Consequently at a high temperature a greater 
volume of air must be supplied to consume a given weight of coal. It 
is, therefore, more diflicult to drive hot air in burning coal than cold 
air. There is much to be said on the subject of the location of a blower 
whether it be in the fire room and used to force draft by pressure in the 
ashpan, or in the uptake, where it creates a vacuum to induce draft. 
me the latter case a temperature of the products of combustion iinet be 

ept comparatively low in order to injuri 
nm y prevent an injurious change of shape 
«* Intimately connected with the economical combustion of coal is the 
prevention of sthoke, the latter meaning only so much unburnt carbon 


passing off into the air, to drop on everything in the neighborhood |), 
the main, it may be said that devices for smoke combustion lead to «con. 
omy in the use of coal, but they often increase the total expenditu:e of 
money per year. The cost of coal is only part of the total expense. and 
repairs to smoke consumers and patent furnaces are often large. U less 
a plant is of considerable size and is run continuously they are of diubt 
ful value, The various forms of mechanical stokers have the advaii age 
over firing by hand both in economy and in smoke prevention. \\uch 
might be accomplished by better laws in regard to licensing fireme::. | 
has always seemed to me that a first-rate fireman with the ordinary yrate 
is equal to any form of patent furnace, especially where there is a ‘\uc- 
tuating demand for heat. There is a vastly greater difference between 
a good fireman and a bad fireman than there is between a mechanical 
stoker and a good fireman. A good school for teaching firemen would 
be more fundamental than mechanical devices of any kind. Yet it is 
only fair to add that the cheaper grades of coal can be burned on patent 
stokers, where the feed is regular. This is a decided advantage, and, 
furthermore, the extensive use of soft coal must of necessity develop a 
good smoke consumer. Some are now satisfactory. A few years ago 
the author ran a series of tests with a patent furnace in order to com- 
pare its results with those obtained from an ordinary grate in a boiler 
alongside of it. 

The patent furnace was something like the Murphy automatic fur- 
nace, only it had a broader plate in the bottom. The coal was fed in on 
the sides and a warm blast was thrown down over it throughout the 
length of the furnace. This blast was caused by an ordinary Sturtevant 
blower. A dozen or more tests were run with the boiler, which was of 
the ordinary underfired type, and it was found that on the whole it was 
not so economical in the production of steam as the ordinary grate. In 
the reduction of smoke it was very effective, by diluting the products of 
combustion with air to such an extent that the smoke seemed to be only 
a small percentage of the discharge from the chimney. The neighbor- 
ing boiler with the plain grate discharged into the same chimney and 
was watched very carefully when run by a first-rate fireman. The 
amount of smoke was undoubtedly in excess of that discharged from the 
patent device, even when great care was exercised in the firing, but not 
to the extent usually seen in the ordinary factory chimney. The amount 
of steam produced per pound of coal was fully up to the very best 
practice. 

It seems strange that up to the present time no satisfactory method of 
keeping the heating surfaces of boilers clean has yet been devised. The 
loss of heat chargeable to this account is very great, and the loss of 
money is still greater. It is found necessary to provide heating surface 
35 or 40 times the grate surface to attain any kind of efficiency, yet an 
effective method of cleaning the surfaces would permit reducing them 
very materially, and thus lessening the amount of material put into a 
boiler of given horse power. The tubes of ordinary boilers are always 
more or less dirty and the water side of the tubes is almost continuously 
coated with some non-conducting substance. The author has seen a 
ship gain a knot’s speed simply by blowing through the tubes with 
steam, and that without the expenditure of a pound more coal. 

The small losses, shown in the table, from moisture and leaks throug) 
the brickwork, and unburnt coal are sometimes serious, but they are 
simply matters of care. If a fireman is allowed to turn the sprinkler on 
coal, he is likely to cost his employer dear in the course of a year, The 
same may be said of too frequent cleaning of fires. The leaks through 
the brickwork are greater than usually reckoned, and they are avoid- 
able only by constantly plastering up the outside. It has sometimes 
seemed to me that a sensible gain in economy would result from plaster- 
ing the outside of a brick setting so that every crack would appear at 
once upon its development, In the table the loss ‘‘ not accounted for,” 
as in radiation, requires some study, as it appears to be quite a large per- 
centage. There is always this unaccountable deficiency, greater or |ess 
according to the care exercised tn the test which has been made. 

When we turn to the steam engine we find greater losses than in the 
boilers. The firstand most serious loss in a steam cylinder is from in- 
itial condensation. Although the steam jacket has done much to miti- 
gate this loss, it should still be used with judgment. The author lately 
ran a test which showed that there is such a thing as over-jacketing a0 
engine and losing heat by too much jacketsteam. The case is of a triple 
expansion engine which developed about 533-horse power. The stcim 
was supplied to the high pressure cylinder at 184 pounds, and it passed 
successively through the high pressure cylinder, the working side of the 
first reheater, the intermediate cylinder, the working side of the second 
reheater, and the low pressure cylinder, into the condenser. Every 
eylinder and reheater was thoroughly jacketed with high pressure steal 





ftom the boiler, and the exhaust from the low pressure cylinder passed 
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int> the condenser with steam superheated 100°. The record of economy 
ws about as follows: 

Vithout any steam on the jacket or reheaters, the steam supplied to 
the engine was 12.19 pounds per indicated horse power. 

\Vith full pressure on all jackets, the steam used was 12.09 pounds 
per indicated horse power. No substantial gain. 

With steam on only the high pressure and intermediate jacket and 
on the first reheater, the amount of steam supplied to the engine was 
11.47 pounds per indicated hurse power. 

Caleulations on initial condensation seem very inaccurate excepting 
where a careful test has been made of the tightness of all valves. Grid- 
iron valves seem, on the whole, most satisfactory. They are far prefer- 
able to piston valves, as their tendency is to become tighter with wear, 
while the tendency of piston valves is to become looser. 








Measurement of Light. 


—_ a ———— 


The Electrical World says that in introducing the papers at the recent 
meeting of the American Institute of Electrical Engineers, President 
Scott set forth some general considerations on the efficiency of sources 
of light and their measurement. It is difficult, he said, for us, whose 
streets and houses are illuminated almost as well by night as by day, to 
realize that it was only a trifle over a century ago when inventors began 
to make improvements upon the primitive lamp which had done service 
for many thousands of years. The fuel for lamps was principally solid 
or fixed oils until the advent of mineral oils within the past 50 years. 
The general change from candlesticks to lamp chimneys was in the days 
of our fathers and mothers. Gas lighting became common in London 
in 1816. The electric lighting on a commercial scale has come about 
with the easy recollection of all of us. It was the demand for illu- 
mination and the development of electric lighting which gave the elec- 
trical industry its great impetus and it is still one of the most important 
branches of electrical work. If time permitted, it would be inter- 
esting to study the influence of artificial illumination as a factor in 
civilization, to note its effect upon domestic affairs, social customs and 
industrial activity. 

Light as a com mercial product must be measured. Althoughit is one 
of the most common commodities and has been for years sold daily to 
millions of customers, yet there is scarcely any commodity in which the 
standards and methods of measurement are so inadequate. Gas is sold by 
volume and not by the quantity of illumination produced. Electricity 
is sold by the quantity of current or energy, which is probably quite 
satisfactory to the central station. When, however, the measurement 
of the light itself is considered, the methods and the standards are in- 
adequate and often illogical; for example, the candle power of an arc 
lamp has been so unscientifically stated that as a makeshift it is often 
cesignated by the watts consumed irrespective of the actual quantity of 
light or of the difference in the quality of light from various lamps. 

Although the measurement of the invisible, intangible, subtle flow of 
electricity is effected with the greatest degree of refinement and preci- 
sion by instruments which are the embodiment of simplicity in design, 
construction and operation and the electrical units of measurement are 
among the most definite physical standards, yet the measurement of light 
and of illumination is one for which the standards are not simple and 
convenient and for which the methods of measurement are difficult and 
inconvenient, and unsatisfactory and inadequate. Pecular difficulties 
are inherent in the problem, as it involves physiological as well as 
physical elements. The only purpose of illumination is the production 
of a certain effect upon the nerves of the retina, and popularly speaking 
it is the amount of this effect which is termed the intensity of the illu- 
mination, The color and character of the light, as well as its quantity, 
ure elements of the first importance both objectively when considered 
in a physical and in a scientific sense and also subjectively in their rela- 
tion to vision. These effects are by no means the same with different 

ndividuals nor are they constant with the same individual. 

In discussing the operation of incandescent lamps on low frequency 
alternating current, the late Prof. Rowland once remarked that the 
proper test would be to have an old lady use the light for reading and 
see whether it hurt her eyes. At first this suggestion seemed rather out 
of place, but I rather think that the leading physicist of America was 

.ot far wrong when he proposed the physiological rather than the physi- 
cal test to determine the suitability of a source of light. 

In a scientific sense the quantity of the energy which is luminous and 
which is eapable of affecting the retina is the important element when 

etermining the efficiency of a source of light. This luminous energy 
's quite small compared to the heat energy which is wasted energy so 





far as the eye is concerned. In a physical measurement of the efficiency 
of illumination the total quantity of light emitted is the only quan- 
tity to be considered. In determining this it 1s necessary to obtain the 
total radiation, and it is for this purpose that the mean spherical or the 
average candle power in all directions is measured. In general, it is 
not total illumination which is of practical consequence; it is effective- 
ness in illumination which is wanted, and not so many total candle 
power or so many watts consumed. Effective illumination involves 
quantity of light, color of light, distribution of light and the canons of 
adequate and acceptable illumination are physiological as well as physi- 
cal. Two sources of illumination which emit the same aggregate quan- 
tity of light cannot be placed upon a commercial parity if one of them 
throws a greater proportion of its light up when the illumination should 
be downward or vice versa; nor if one gives yellow light which is less 
effective than the white light of the other; norif one emits its light 
froma single intense source, whereas the other may send its light forth 
from numerous points or an extended area. 

It is well to study carefully and make intelligent use of the physical 
methods of measurement. Such methods are certainly useful in com- 
paring different lights of the same kind or order and they greatly assist 
one who is experimenting to increase the efficiency of a given type of 
lamp. But in our study of the standards to be used in the measurement 
of light and the methods and apparatus which are suitable it is fitting 
that we should have in mind the general problem of illumination. We 
must recognize that although electric lighting is of prime importance in 
contributing to the general welfare and in its commercial aspects, never- 
theless, all of our present methods of producing electric illumination 
require an exorbitant expenditure of energy for the production of a 
given quantity of light on account of the large amount of waste heat; 
also that the present methods of supplying light usually give a distribu- 
tion which is uneven, ineffective and unsatisfactory; and also that the 
present methods of measurement, although susceptible of a fair degree 
of physical precision, do not adequately measure What is of first import- 
ance, namely, the effectiveness of illumination. 

To the discussion of the papers read at this meeting Mr. A. J. Wurts 
has communicated a criticism on the value of the mean spherical candle 
power as a standard expressing the flux of light. Taking for illustra- 
tion the various well-known electric lights—the incandescent, the are, 
the Nernst the Hewitt and the Bremer—Mr. Wurts states that these all 
differ widely in both quality and effective illuminating powers for a 
given set of conditions, and cannot consistently be compared by the 
standard of mean spherical candle power. 

In years gone by, when the incandescent lamp was practically the 
only electric lamp in commercial use, and later, even after the arc lamp 
had been introduced, the photometric determination of candle power 
served a purpose and gave a nominal rating to these lamps, but the 
great difference in candle power between the are and incandescent was 
such that comparison between them on a basis of mean spherical candle 
power was of small consequence. With the advent, however, of new 
illuminants, the question of fair comparison becomes at once a matter 
of considerable practical importance. 

Im the laboratory, the photometer has proved itself a valuable guide 
in determining the relative life and efficiency of illuminants under 
varying conditions, and if there were only one kind of illuminant to be 
considered, then units differing slightly in candle power could be easily 
and satisfactorily compared with this instrument, either by direct 
measurement or by the mean spherical candle power method, but with 
illuminants differing widely in candle power, quality and distribution 
of light, neither the direct measurement on the photometer nor the mean 
spherical candle measurement offers a fair basis of comparison, because 
two lights having the same mean spherical candle power might differ 
widely in quality and distribution of light or effective illuminating 
power. For example: Let us consider two lights exactly the same in 
every respect except that one throws all its light upward, whereas the 
other throws it all downward. Both have the same mean spherical 
candle power, but obviously not the same effective illuminating power 
for a given purpose. 

Mr. Wurts says that it follows logically and as a matter of fact that a 
user of light never, it may be said, inquires about the mean spherical 
candle power of awilluminant; the only use he makes of a photometer 
is to test with it some guarantee of candle power which may have been 
furnished with his lamps. The practical user in negotiating for this or 
that illuminant is more interested in the effective illuminating power of 
the lamp in question than he is in the mean spperical candle power, and 
by effective illumination is meant that amount of light which is reflected 
to the eye from the objects it to desired to see. The total light flux is of 
no consequence to the drygoods man or his customers, to the hotel 
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keeper or his guests, except in as far as upward or horizontal rays may 
be reflected from ceiling and walls. Interest centers rather in (1) the 
quality of the light; (2) the effective illuminating power; and (3) cost 
of maintaining the illumination. If this last statement be correct, may 
not the comparison of various illuminants as to the three points in- 
volved be more practically and satisfactorily determined in some other 
way than by the mean spherical candle power method; that is, by a 
method which does not place on an equal footing a sphere of soft white 
light and a search light, assuming that both have the same mean 
spherical candle power? 

Mr. Wurts in his communication also gives a description of means for 
comparing different illuminants which, though old, seems to be worthy 
of more attention than it has yet received and one which also seems to 
be capable of considerable development. The photometer in question 
provides a means for comparing the effective illuminating powers of 
the various illuminants and involves every characteristic, advantage and 
disadvantage which may be found in any particular class of illuminants. 
This method has been used from time to time in a crude way, by placing 
different kinds of illuminants in the same room and noting the illumina- 
tion, but could not this idea be carried out on a more practical and 
elaborate scale by providing two rooms exactly alike in every respect; 
that is, in dimensions, color and furniture, and then by locating stand- 
ardized units of light, such as 16-candle power incandescent lamps, in 
one room, comparing the effective illuminating power of these lamps as 
a standard with the effective illuminating power of any other lamp or 
lamps arranged in the other room in any manner whatsoever which 
will produce the best results—the most effective illumination with this 
particular kind of lamp. For example: Suppose it be desired to 
illuminate a dry goods store, the chief point to be considered being the 
illumination of goods on the counters and on the shelves back of the 
counters, also boxes and their labels above the shelves to a height of 8 
feet above the floor. For a given expenditure of energy, can this 
illumination be obtained more effectively with this or that lamp? In 
making such comparison of effective illumination, it would seem proper 
not to make any restrictions whatever as to the position or distribution 
of the units. Both the lamps to be used as standard and the lamps to be 
compared with the standard should be located and distributed to the 
best possible advantage with reference to effective illumination. 

With the 2-room photometer above described, it would be a simple 
matter for the observer to place himself in a position commanding a 
good view of the two rooms for purposes of comparison. The illumina-4 
tion of the standard room might be easily varied by using a considerable 
nnmber of small units, and the wattmeter readings would, of course, give 
the relative efficiencies for equal effective illuminating power. If the 
various illuminants now in the field could be thus authoritatively com- 
pared with reference to effective illuminating power and the results 
tabulated and given to the public, users of artificial light would have 
before them a reasonable and practicable means of determining the best 
illuminant for a given set of conditions, 








The Manufacture of Briquettes.' 
re 


The prominence of briquettes and briquette-making machines at the 
Diisseldorf Exhibition should teach the visitor from this country that 
briquettes have a greater importance over there than in this country of 
good coal. As long as we have ample supplies of fuel we are not likely 
to trouble ourselves about economizing it; but the time may come when 
we shall have to take a different attitude, and even now the interests of 
our Empire transcend the limits of our coal fields, so that all which per- 
tains to the utilization of inferior fuels is of mportance to us. An efficient 
peat-briquette machine might transform Ireland. On the Continent 
great industries have been created by aid of fuels which we should ne- 
glect. The lignite of Germany, which is centerd chiefly in Saxony, gives 
employment to 18,235 men engaged in mines, to 3,500 more in briquette 
works, to 1,100 in tar works, and to 1,220 more in mineral oil and can- 
dle works—that is, a total of 24,000 men. In 1901 the Deutsche Braun- 
kohlen Industrie Verein, which employs those 24,000 men, produced 
19,778,042 tons of brown coal and 126,166 tons of lignite tar, in addition 
to mineral oils and other articles; the total output had in that year in- 
creased by 10 per cent., and 6,288,311 tons of briquettes were made in 78 
works. 

Briquettes manufactured from lignite require, as.a rule, no special 
binding agent. If the lignite is felty in fibre, like peat, the particles 
will sufficiently cohere after having passed through the press. If’ not, 
the bitumen, of which we find in general from 3 to 10 per cent., calcu- 
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lated on the mass of dry substances, will bind the particles. Too mich 
bitumen is injurious, however, as briquettes containing it will not 
harden. A certain amount of moisture is necessary, on the other hand 
dry dust will not make briquettes. The chemical nature of the bitun en 
is also of influence. Briquette machines should therefore allow of 
modifications of the process. 

The bitumen which ordinary coal contains does not soften below 4()()’ 
F. Hence, if bitumen is the sole binding agent, it is necessary to 
apply very high pressure to force the bitumen out, or to heat the ma- 
terial in the presses, which is detrimental both to the machines and ‘he 
men, owing to the fumes generated. Other binding mediums are desir- 
able. The oldest and best agent is, no doubt, pitch. It gives durable, 
hard briquettes, which can be stored, and which, when properly made, 
yield less smoke than the constituent coal. 

Tar is only a poor substitute for pitch. It remains sticky, the bri- 
quettes soften again when they get hot, and have to be dried, and they 
smoke badiy. Reinhard Martin, of Niemes, in Bohemia, has proposed 
to saponify the tar with the aid of caustic alkalies; but this is expensive, 
and saponified resins, to which we shall refer later, answer better. 

Asphalt and petroleum are preferable to tar, but both are, in general, 
too expensive. Petroleum pitch and petroleum residue are used in 
several districts; for instance, in the Caucasus and on the Donetz, and 
in Galicia. The Galician petroleum production is not unimportant; it 
amounted to 752,000 tons in 1901, being about a third greater than in 
1909; but, unfortunately, prices went down correspondingly, owing 
chiefly to imports from Roumania. For Galician petroleum works 
Bernhard Diamand, in Trzebina, has constructed a mixing apparatus 
in which the residue is softened by steam or flue-gas heat, and absorbed 
by the fuel spread underneath; but the device does not appear to offer 
any general advantage over ordinary mixing drums. 

Soot is also mixed with coal, but it has no binding action. The use 
of starch paste in briquette manufacture is not novel, and when the 
starch can be obtained at low cost, quite advisable. Tainted flour, mill 
sweepings, inferior potato meal, oil cakes, waste from the breweries and 
the distilleries, which are generally combined with large Continental 
farms, may be mentioned as raw material. Where the carrageen weed 
is plentiful on the shores, the jelly obtained from it has been utilized by 
briquette makers. But the material is far too expensive on the whole, 
as the jelly can be put to better use; and Dr. Steger, Charlottenburg, 
who has dealt with this subject in the Zeitschrift fiir Berg und Hiitten- 
wesen im Preussischen Staat, points out, moreover, that such briquettes 
have not proved durable. Similar objections are raised against molasses, 
which locally may constitute a cheap raw material. The resulting 
briquettes must be dried, and must be protected against the wet. The 
addition of linseed oil, or some other oil, does not appear to improve 
matters much. A proposal by E. Natanson and T. Tyborowski, of 
Warsaw, however, deserves attention. They apply up to 3 per cent. of 
unslaked lime, and 10 per cent. and less of molasses, with the object of 
obtaining a calcium saccharate, which is a firm hard compound, not 
easily soluble in water. The addition of lime is also general when 
starch forms the binding agent, the usual proportions being 2 per cent. 
of lime to 4 per cent. of starch; magnesia may be employed as a sub- 
stitute for lime. The materials are mixed in the dry, and then stirred 
by steam. Dumont de Voitel has called attention to the dangers of the 
application of both heat and high pressure in such operations. A goo: 
starch paste is formed at about 120° F.; at higher temperatures, 
above the boiling-point of water, starch is transformed into dextrose 
and loses its pasty consisteney, and high pressure may produce the same 
result. 

Any cellulose waste may, of course, be employed to bind the 
powdered coal, with a further addition of glue or other substances. As 
a rule, the waste will be too valuable, however, to be sent straight tv 
the furnace. The case is different with the sulphite lye, resulting from 
the treatment of wood, grass, etc., with the sulphites of lime or mag 
nesia, for the purpose of obtaining cellulose pulp. The waste lye is, or 
was, a very objectionable by-product, which the madufacturers are 
anxious to get rid of. The sulphites were first prepared, after Mitscher- 
lich, in Glover towers, in which the sulphurous acid, produced in the 
sulphur or pyrite furnaces, was absorbed by small lumps of natura! 
limestone or dolomite. The towers were afterwards abandoned. From 
the acid sulphite lye Mitscherlich later prepared a gum which, though 
dark in color and of unpleasant taste, proved as adhesive as gum arabic 
and not any more hygroscopic—an important point. Mitscherlich al- 
most neutralized the lye, first with lime, then with carbonate of cal- 
cium, precipitated the lime with soda, and separated the colloidal gum, 
chemically bound by soda, from the inorganic substances by osmosis. 
When the sulphite gum is to be mixed with fuel dust, the process can 
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be simplified; the concentration is effected in graduating sheds, packed 
w th thorny branches, and no soda nor osmosis apparatus are required. 
T!e coal may at once be stirred into the diluted lye, with the addition 
of lime and magnesia; in that case no concentration is needed to start 
with, but a drying process has to follow, so that little is gained. C. 
Fidler, of Munich, has proposed to add blood and lime to the sulphate 
lye; blood is a good binding agent, and its offensive smell need not be 
feared in this case, itis stated. A novel suggestion of some interest 
has been made by H. Schild, of Bochum. He adds sulphite lye to coal 
which will not cake, and therefore cannot be used in coke ovens; the 
introduction of sulphur would, however, hardly appear desirable. 

When albumenoids, blood, spoiled milk or animal waste are available, 
lime has to be added to bind these albumenoids chemically. The addition 
of much lime is objectionable, of course, on account of the ashes. 
Spent tanners’ lye would come in useful in such cases, as it also binds 
the albumenoids. Whether sawdust should be burnt directly, or trans- 
formed into briquettes, is a question which will largely depend upon the 
quantity at disposal. When sawdust is distilled it generates, provided 
it be resinous, enough resinous oil or tar to cement the whole mass under 
compression. The heating can be carried out in the mixing cylinders 
or in presses; all this must be done on the spot, of course, for transport 
of sawdust will hardly pay. Resins are themselves useful cements for 
waste fuel; they are not applied directly, however, but are saponified 
and converted into some salt. The ammonium compound has the ad- 
vantages of leaving no ashes. In the Ruhr district, manganese com- 
pounds enjoy some favor, because they act as siccatives and yield dry 
briquettes, while the manganese is welcome in the blast furnaces. To- 
gether with lime and other ingredients, resins are often applied. The 
briquette manufacturer has to exercise great care in selecting the proper 
materials in correct proportions; when briquettes are made for home 
consumption more latitude may be allowed. The porosity of the maier- 
ials is an important factor, especially when inorganic binding or solidi- 
fying agents are employed, to which we now pass. 

The chief objection to cementing dust coal with the aid of loam or 
clay, alum, calcium sulphate, etc.— not to speak of soluble silicates which 
harden too slowly and are too expensive —namely, that mineral additions 
increase the ashes, disappears when it is possible to combine fuel and 
minerals in such a way that the final product after burning is building 
bricks. Coal mud from the washing machines can, for instance, stand 
a good deal of clay, and briquettes made of one-third of coal and two- 
thirds of clay are said to catch fire readily, and to leave good bricks. 
Steger points out, however, that pyrites would prove troublesome in 
these bricks, as the bricks would tend to fuse together, and the sulphates 
would afterwards effloresce in damp weather. A. Arnold, of Bisch- 
weiler, makes artificial clay blocks in the following way: He presses a 
mould of clay, fills the hollow with fuel dust, and covers the mould 
with a slab of clay, in which he leaves perforations to provide for gas 
escapes. W. Loe, of Munich, adds to coal which will not cake, lime, 
clay and sands in suitable proportions to make a cement, together with 
the mineral constituents of the coal. This mixture is charged into coke 
ovens, the gas collected and the residue moistened with water and 
shaped into briquettes. 

Alphons Custodis, of Diisseldorf, mixes coal with the metallic dust 
from furnace throats, also with the object of being able to coke the coal, 
The melting metal is to hold the fuel particles together, and the bricks 
are designed to be afterwards used in blast furnaces, 

During the scarcity of coal, a few years ago, experiments were made 
by A. Dorr, of Aachen, and A. Oidtmann, of Diisseldorf, on utilizing 
the coal still left in the shale of the tip-banks. These shales were 
ground, mixed with all sorts of combustible and binding agents, and 
shaped into briquettes, with which evaporation tests were conducted. 
The results were, of course, not very satisfactory, but they showed that 
it was possible to get some steam out of the tip-bank refuse; the 
mineral constituents made up 35 per cent. of the briquettes in the worst 
case. ; 

Better results than with the tip-bank shales have been realized with 
the posidonia slates of the Suabian Jura, which contain up to 12 per 
cent. of organic constituents, half of which escape on distillation as an 
oil of very offensive smell. The remaining mass can be mixed with 
piteh, niter, ete., to make briquettes. But the proposal of W. Gminder 
is, perhaps, more likely to pay; he simply grinds the slate and presses it 
ito briquettes, without troubling about the bitumen; the briquettes are 
used as fuel, and afterwards as bricks. 

To conclude, we ought to mention the means which have been adopted 
in recent years to render briquettes easily inflammable for convenient 
use in domestic stoves and fire-places. For this purpose the surface is 


tar, etc., or hollows provided in the bricks are more or less filled with 
such preparations. Impregnation with tar and resin soaps is also 
adopted, and whole briquettes may be made of readily inflammable 
materials. 








The Relation of the Molding Machine to Foundry Labor. 
Pane! Be 

[Read by Mr. E. H. Mumrorp, Philadelphia, at the last meeting of the 

New England Foundrymen’s Association. | 


Human nature is the same in all men. Ambition to make what they 
have net them the largest returns is the natural aim of both the man 
who has capital, plant and machines and the man who has only his 
hands. In the face of these facts, it is sometimes difficult for either 
side of the great question of the day between what are called ‘‘Capital” 
and ‘‘ Labor” to see the application of the Golden Rule. 

In the sense of common sense, both the. man who has resources of 
machinery and money, acquired whether by thrift or exaction, and the 
man who has strength and brains only are capitalists, and it is accord- 
ing to the stewardship of each that he grows poorer or richer. Nature’s 
law of the survival of the fittest may be somewhat old fashioned, but it 
is still invincible to any combination of men against it and incorrupli- 
ble by any human bribe, whether it be the cheap and easy gift of the 
rich man or the costly and exhausting intimidation and boycott of the 
equally powerful trades union. Neither millions of money nor thou- 
sands of men may meddle in the slightest with the victory of the strong 
and vanquishing of the weak, for such is God’s law—beneficent like all 
his works. 

Let no one think I call him strong who has money, and him weak 
who has not. Some of the weakest structures have been the most colos- 
sal in financial resources, State privileges and social prestige. Such 
was the Panama Canal Company, with ‘‘ money to burn,” yet worm 
eaten and rotted by the fatal weakness of weak meni, the love of self and 
its silly sister, self indulgence. Some of the grandest products of his- 
tory have been poor men. What corporation was ever one-half so 
strong as Abraham Lincoln? One of the poorest men who ever lived, 
what corporation could have abused for its little time the rights of the 
community while Lincoln wielded the scepter of righteousness over the 
most beneficent armies the world ever saw? Lincoln will be a cathe- 
dral structure when the Standard Oil Company, passing into the man- 
agement of weak and selfish men, has vanished into dungeon mold. 
Thus tediously, I have dwelt with the bases of human industry, hoping 
to show the truth of my belief, that no arbitrary, selfish action of either 
a corporation or a trades union can ever prevail against the mighty 
destiny of right—which alone is might. 

When I was asked to address you, my topic for this evening naturally 
became what has been announced, and, even in its first approaches, it 
as naturally plunges at once into the relation of the molding machine 
to union foundry labor, since molding machine operatives are at this 
particular time being adopted by the Iron Molders’ Union of North 
America. 

V&hen I had my first experiences in starting power molding machines 
in foundries which had previously used no machines of any sort, or at 
most, only hand machines, their introduction was a very simple matter. 
We have never sold machines subject to a guarantee of output, and it 
has therefore heen a matter of the purchaser’s finding out what he 
could get out of the machine—as often finding that we had, in selling 
the machine, understated its output as that we had overstated it. Some- 
times the foreman of the shop, often the proprietor himself, on a Sun- 
day or holiday, would jump into the work and see what a willing man 
could do. Then, perhaps the next day, a laborer, glad of the oppor- 
tunity to better his position, would take the machine, and gradually in- 
creasing his output, would, at the end of a week or two, establish a 
figure for a fair day’s work, or a basis for piecework price. 

At this writing, machines that I know of are running under one or 
the other of these arrangements, none of the refinements of the piece 
pay system having been, to my knowledge, attempted in a line of work 
as difficult of standardization asthe variety of work which usually finds 
its way to a molding machine, and which has so many influences affect- 
ing its plan. - 

So simple, 7 years ago, was the starting of a molding machine as 
above, that, generally speaking, the pace first set was at least main- 
tained—and generally increased, and the molders in the shop took a 
friendly notice of an innovation they felt they had little interest in. 
Now things have changed. Mr. Fox, the President of the Iron 
Molders’ Union, a man who, in the slight acquaintance I have enjoyed, 
has impressed me as one of the men I have above classed as strong, for 





smeared with mixtures of charcoal, or small coal, niter, resin, soap, 


I think he loves%fair play and justice, has called upon his men to do as 
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union men have done before—lay hold of the machine. At the same! 


time, he advised that, to use Mr. Fox’s own words, the union molder 


‘* will never be given that opportunity unless he is willing to do justice 


to the possibilities of the machine and shows a willingness to con- 
scientiously assist in its development.” 

The italics are mine, and I hope Mr. Fox will pardon their intrusion. 
I wish to emphasize the wisdom of, I believe, one of the wisest leaders 
trades’ unionism could ever boast. Unfortunately, not all of Mr. 
Fox’s followers are as wise as he, Therefore, comparatively few 
molders are to-day running molding machines. But the lack of wis- 
dom among the laymen of the trade is not the only reason for the 
dearth of the molders on machines, 

I feel that I occupy a somewhat unique position, in that I have con- 
stantly to do with foundry molding, yet am neither a molder nor 
an employer of molders, and I trust that I may be allowed to speak 
plainly, and that what I say may be regarded as without bias, as, 
obviously, it is immaterial to me, as a builder only of molding ma- 
chines, whether they are operated by molders or just plain men, as long 
as the purchaser of the machines gets from them the benefit he has a 
right to expect from the introduction of improved machinery and the 


molder doesn’t interfere with this right, while coupling his own success’ 


to that of the machine. 
Since the days of my first experiences, the following incident may be 
chosen to exemplify what sometimes happens: 
One of our machines had stood working rather aimlessly, and I must 
say ineffectively, in a large union foundry. It had done so poorly and 


looked so lonely that we were afraid, though it had been paid for, that’ 


it might get homesick and try to get back to us. So we suggested that, 
we be allowed to send an old friend of the machine up to bear it com- 
pany for a while, work with it and generally brace it up. We had’ 
picked this man from a lot of molders, not caring very much whether 
he was a union man or not, for, I repeat, we consider ‘‘a man’s a man. 
for a’ that.” Fortunately for the event, he had a card, rather to our 
surprise, and served us faithfully. 

This man had hardly brushed the dust off the machine when a shop 
committee waited on him and asked his business in that shop. On his 
stating that he had come to run the machine and instruct the laborer 
who was running it, he was told that he could not make a mold in that 
shop unless he had a union card. After demurring on the ground that 
he was employed by us, and not by the purchaser of the machine, and 
finding it useless and futile to argue, he showed his card, and was then 
told that he must not “‘set a pace” on the machine; in fact, must not in 
any way interfere with the laborer, who had up to that time succeeded 
in putting up and pouring 30 flasks in a day. : 

At this point the matter was referred to the management and it de- 
cided, in conference, that our man might run the machine for an hour 
only in the way of showing the operator how. The result was that, 
approximately, the previous day’s work was molded in an hour, and 
the laborer, again under the limitation of the “local,” ran for months 
at a speed of about 50 or 55 molds per day. Finally, by good manage- 
ment, making possible the installation of a number of machines, the 
machines having been set in a kind of separate inclosure, the output of 

‘this and other machines on similar work was made about 150 flasks per 
day, and remained so for years, or approximately so. 

Now, the kind of opposition this machine met does credit to the 
molders in the shop, and it is always so in cases where opposition has 
been shown. In the hundreds of machine installations that have come 
under my notice, even where the feeling among the men was, I must 
say, naturally most intense, I have not known of a single threat of 
violence—hardly of discourtesy. The matter has always been treated 
from the business view point of the union, if I may use the term ‘ busi- 


ness” for the point of view of the threatened strike. Often the end of- 


making the machine unpopular has been accomplished by the simple 
and effective method of social ostracism of a too willing operator, 
Again I use a term not commonly accepted. But I submit there isa 
very real society in a large foundry. A man soon learns what is and 
what is not ‘‘ good form.” Those of us who have worked with work- 
ingmen know that what is true of a gentleman’s club is equally true of 
a foundry, so far as being a ‘‘ good fellow ” is concerned, and to per- 
suade a fellow workman to the view of the majority it is not necessary 
to hit him with a club. 

But is the view of the majority in any one foundry, or, for that mat- 
ter, a community of foundaries, always the right view? If it is not, 
again I say, itis bound to fail when the light of day and of average 
common sense is turned upon it, for it is weak, and unfit and cannot 
survive. : 


It is the unfortunate fact of our time that in the light of such mis- 





taken and ridiculous socialism as is harangued and yellow journaled 
into the minds of men who listen to and read such stuff, all innovaticus, 
changes of any sort suggested or adopted by an employer of labor, are 
regarded from the start with at least a doubt of their ingenuousness, 
and many a strike has been inaugurated in haste and repented at 
leisure. 

There is no monopoly of brains in this world, and a lie, a deceit or au 
unfair deal is the easiest thing in the world to beat. When a foundry 
owner purchases a machine, which he demonstrates in the shop by ac- 
tual working is capable of saving labor or saving time and thus ci) 
cheapen cost, while dispensing with a kind of skill formerly necessary 
for the work it does rapidly and well, is there anyone here, is there a 
man anywhere, without or within a trades union, who will pretend 
that there is any power on earth which can prevent the ultimate suc- 
cess of that machine? If the machine is capable of doing its work wit) 
unskilled labor, does any one suppose its operation by skilled men can 
be forced? Lastly, what arbitrary limitation of what Mr. Fox has 
called its ‘‘ best possibilities,” will be tolerated by the community at 
large, which has experienced the benefits of modern machinery, has 
doubled its lifespan by using the loom, the lucomotive and the linoty pe’ 

There are two methods by which local unions attempt and often tem- 


| porarily succeed in limitation of machine economy. The first is by in- 


sisting that none but skilled molders should run the machines, with the 
usual and perfectly natural result that, asthe man wants at least as 
much money for operating the machine as he had before, and doesn't 
want to work any harder than he did before, the saving effected by the 
machine is limited to what the molder is willing to concede the machine 
saves him in actual labor. Now, when a molder-who has not been in 
the habit of using his muscles like an Italian digging a trench, but has 


‘| for years been doing “‘ first rate,” as the foreman would say, putting up 


and pouring, say, 40 flasks of good work, patterns carefully rapped and 
drawn, weak corners faithfully swabbed and mended up, these last 
operations—probably one-half to three-fourths his time—requiring his 


‘|skill and none of his strength—when this man, who is only half a 


laborer, is called upon to do what is entirely laborer’s work, is it any 
wonder that he gets tired? 

I have seen molders in Tiffany’s silver foundry, who, working for 
days on a single mold, needed no more physical strength than the artist 
who paints a picture. I would not be surprised to learn that they play 
golf for exercise. From him to the Hungarian who pounds sand and 
rolls flasks for 30 to 40 four-foot loops for radiators is a long rank of 
molders, each fitted and equipped for his work as the Italian in the 
trench, or the banker in his office is fitted for his. All are workers, all 
labor, each in his own way and according to his capacity. The molder, 
with the well earned pride in his trade, is not enough of a laboring 
man to run the average molding machine. 

The second method by which the molder is at the moment seeking to, 
perhaps only incidentally, limit machine output is by adopting into the 
union under a special classification the laborers already operating ma- 
chines, with the result of bringing to bear that unfortunate influence 
incident to loyalty to a common body of men—a rivalry for popularity 
by keeping the unit of work as low as possible, while keeping the unit 
of pay as high as may be. This, as I have said, is a natural tendency 
of a man or of a body of men who have to sell the product of their 
hands or their heads for as good a price as they can get for it. In the 
individual, the effect of this disposition to do the best he can for himself 
varies with the man’s capacity for work. Itis natural for some men 
to prefer activity to slowness. Then, too, some men are stronger tlian 
others and, in the long run, the active and exceptionally able man rises 
in output and income above the ranks of his mates. The disposition of 
a body of men acting in concert is the disposition of the average m::), 
and if we. are to adopt mediocrity instead of excellence as a standard, 
and it is well for the community that we should do so, why not let t!:¢ 
principle run into every branch of human effort as well as labor? P:c- 
ture to yourselves an average world, if such a world were possible —: 
eminently strong men, no eminently brave men, no eminently int:!- 
lectual men, no eminently good men—just average, common, medioc'e 
men, without ambition to do or to dare! If it were possible to raise t':° 
standard of the weak by lowering that of the strong, there might » 
compensating benefits, but it is impossible; a weak man cannot exce: 
his strength, but it is lamentably easy for the strong man to do |:ss 
than he is able. 

You can see from my quotations that the President of the lr 
Molders’ Union does not believe in, mediocrity. ‘He cautions his men ‘ 
be satisfied only with the ‘‘ best.” There is no low standard of efficier:y 
about that, and I hope that this earnest man of high standards 1: 
recover his health and lead his men in the straight and honorable p:'!i 
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he lias always chosen and they themselves would always choose if they 
stopped to think and did not harken too much to the harpies who prey 
upon their industry while breathing discord, class hatred and bloody 
riot in the land, 

Let me read a part of the letter just received from David Black, the 
Editor of the Iron Molders’ Journal, who writes for Mr. Fox, he being 
too ill. He Says: 

I am very well aware of the charge that is very generally made 
against trade unions, not only as their policy applies to molding 
machines but to work in general. The charge that the union is en- 
gaged in attempting to limit output may be the result of ignorance of 
its purposes, or of a desire to prejudice it in the eyes of the public and 
of foundrymen generally. It has no existence in actual fact. The 
union in no sense attempts to limit output arbitrarily. The officers of 
the Iron Molders’ Union in every instance advise their members to bring 
out the best possibilities of the machine. We realize, of course, that in 
some cases inborn prejudice induces men to act unreasonably at times 


when the machine is introduced, but I believe during the past 10 years 


the molders of the country have received an education which has de- 
monstrated to them the folly of such a course, and I am glad to be able 
to say that this foolish policy is now an exception rather than the rule. 
We can well look forward to the time when there will not be the same 
demand for skilled molders that there is to-day, and feeling as we do 
that there is a class of molders who would make excellent machine 
operators, we are anxious to reserve for them, if possible, the oppor- 
tunity to operate any machine. I feel certain could the foundrymen be 
disabused of the idea that the molder will exert himself to limit the pro- 
duction of the machine, assured that, on the contrary, he will do his 
best to make it a success and to develop it, that much of the opposition 
which now exists against employing molders as operators would be 
wiped out and each would profit thereby. 

There is just one point which Mr. Black raises which I haven't 
touched upon. You see that the sentiment at the headquarters of the 
union is opposed to limitation of output, just as I have said. Yet, there 
is the desire to prevent the abuse of power or advantage on the part of 
the employer, and there I stand with the union if we mean the same 
thing. Mr. Black further says: 

I believe at all times that the trade union is justified in protecting its 
members against arbitrary exactions on the part of employers. I think 
you will agree with me that there is a point beyond which it would be 
unfair to drive a workman, and any attempt to do so should legitimate- 
ly be opposed. 

Mr. Black is perfectly right. No workman should ever be driven. I 
wouldn’t respect one who was, if he was doing what was right. 

I think that the paragraph I have just read expresses a proper use of 
the collective power of the union. The union, acting through its body 
politic, should fulfill the paternal function. It should check abuses of 
its membership, whether they originate without or within the union, 
and I am not ready to deny that there are abuses from without. There 
are unfit officers of corporations who disgrace the great interests they 
direct. When such a man abuses the-powers conferred upon him by 
his stockholders, using some unfair advantage over his employees, 
which he plumes himself is smart, let the union call public attention to 
his distinguished asinine ability by resenting his action, and it will be 
found that he is just a common man, perhaps uncommonly common. 
That man is not a ‘‘capitalist.” Neither he nor his fellows are the 
‘money power.” The money power is simply and solely the working 
strength of the community. 

It has been said, and I think proved, that there is not tangible wealth 
of all sorts in existence sufficient to keep the world alive for 1 year if 
we all stopped working. Therefore, let every man work according to 
his ability, Let no man seek to do less than he can, nor prevent his 
fellow man from doing so. 

If a machine, as a molding machine, introduces a means whereby a 
less skilled man can do better work and more of than the skilled had 
done before, I say to the local unions, do not act inconsiderately in try- 
ing to prevent this or any part of it, for it adds to the wealth of the 
world, to my wealth and to your wealth, and I say just one last word 
to the men who are tempted to try to do the impossible and to see things 
hol as they are, but as they are said to be, stop reading yellow journals, 


which, for their own selfish interest, hang out gaudy banners on their 
side show tents and parade ‘“‘barkers” at their doors, proclaiming 
themselves a ‘* workingman’s” friend. They are your worst enemies. 
Thr solicitations to discontent and their false bearted through brilliant 
cartoons are like painted women, they are.ngt what they seem. ..Read 
only the best, you deserve to. Be only your t, you can afford noth- 


ing else. Do only your best. If'you can’t do it with a rammer, take a 
mo ling machine. 





Correspondence 


[The Jovrnat is not responsible for the opinions expressed by correspondents. | 





A Further Criticism by Mr. Eguer. 
Morristown, N. J., Nov. 24th, [902. 


To the Editors AMERICAN Gas LIGHT JOURNAL: 

In your issue of even date is published an abstract, from the proceed- 
ings of the recent meeting of the American Gas Light Association, which, 
in the interest of those of your readers who are not members of said 
Association, and in fairness to some of those whose names are mentioned, 
requires further explanation. 

I hope you will not deny me space to contribute something to it—I 
now refer particularly to the discussion of Mr. R. B. Brown’s paper on 
‘Why Milwaukee Did Not Build Inclines,” in which connection I am 
quoted at some length. 

In the second paragraph of his paper Mr. Brown raised the question 
of veracity between every other writer on inclines and himself, and, as 
I remarked at the meeting, I hope Mr. Brown did not mean to be taken 
just the way the thing sounded and reads. If he did, then that por- 
tion of his paper need not be further discussed, but may be left to the 
cool, sound judgment, and past, as well as future, experiences of those 
whom it may concern. Personally, I would consider said paragraph 
as beneath my notice. : 

However, in the published abstract of Mr. Brown’s reply there are a 
few things that must not be passed by without comment, else I would not 
venture to trouble you with this communication. Without quoting from 
Mr. Brown’s words (to save time and space), but with reference to them 
(see page 745, JOURNAL, 24th Nov., 1902). permit me to say: By courtesy 
of Mr. G. C. Trewby, Chief Engineer of the Gas Light and Coke Com- 
pany, of London, England, I visited the Kensal Green works of said 
Company, on Wednesday, April 15th, and the Bow Lane worss of the 
same Company the following day of this year. At the latter of the two 


works mentioned I spent considerable time with Mr. J. Wilton, the 


president Engineer, who, no doubt, because of the lines of introduction 


given by his Chief, Mr. Trewby, felt at liberty to show me more atten- 
tion than otherwise might have been thecase; by which I mean to be 


understood that I would not have been favored with the details so kindly 
and freely given to an otherwise stranger. 


I was shown there a sheet made out weekly in the Chief Engineer’s 


office and sent to the Superintendents of the 9 works of that great Com- 


pany, for comparison sake, so 1 was informed. And from this sheet by 
permission I made a few notes—those which I have given both at the 


New Orleans meeting of the Western and the recent meeting of the 
American Gas Light Association. It was shown upon that sheet that 
gas cost 2 pence and a fraction less per 1,000 cubic feet, made with the 
inclined retorts. About one-half penny of this saviug was effected by 
the repairs being less to that amount. They used 2 cwt. of coke per ton 
of coal carbonized, and sold 10} ewt. of coke per ton of coal, sol was 
infornfed, at that works. 

I have given the date of my visit to the Bow Lane works, and the 
figures as I copied them from the sheet mentioned, afterwards confirmed 
at the Deputy Chief Engineer’s office, to whom I had by that time been 
kindly introduced by the Chief Engineer. The Deputy Chief said he 
would give me a copy of that form, which he himself had devised, but 
afterwards did not do so. : 

At my meeting with Mr. Goulden that gentleman asked me to read and 
criticize if I coulda statement he was about to submit to his Board, in 
which he had gone exhaustively into the relative cost of gas production 
by means of stoking machine operated and inclined retorts, and after 
giving the first every benefit of figures, it was still shown that with the 
inclines the cost would be 2 pence less per tonof coal carbonized. And 
that that was no bagatelle was very clearly made plain to me when told 
the number of tons of coal carbonized annually by that Company. Per- 
haps I should not have made public any of the figures given, but I had 
plainly stated what I was in England for, and expected everyone to 
understand I wanted those figures for use in advocating inclined retorts. 
In a number of instatites I pointedly asked if I might publish or use the 
figures so kindly given me. In the face of the facts as I know and now 
have stated them, I cannot understand the meaning of Mr. Goulden's 
alleged statements, as given in the JOURNAL, on page 745. In s recent 
issue of the patent news in the Journal of Gas Lighting I have seen the 
name ‘“‘Goulden” mentioned as patentee of improvements on retort 
stoking machinery; while, according to Mr. Brown's quotation of Mr. 
Carpenter's letter, the latter frankly admits he is interested in that way. 





Let it be noted that I have not dragged Mr. Carpenter’s name into the 
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discussion in the first place, and that I never had the slightest informa- 
tion from that gentleman on any subject; but I did mention a reason 
why one of the works under his charge, as I then learned from the 
Journal of Gas Lighting, was changing from inclined to horizontal 
retorts. While I did not contradict an inference at the meeting that 
this information came from the gentleman named, I will now say that 
it came from one superior, and whose authority was and is still un- 
questioned to give it. Nevertheless, I will add that the reason given in 
the letter attributed to Mr. Carpenter in your columns is about right; 
but it is not the whole story, and which if told would exhibit the matter 
in another and more correct phase. In other words, the truth was told, 
but not all of it; consequently, it might have been better had that part 
of the discussion been left out. 

When quoting Mr. Drory, than whom the writer has never met a 
more affable gentleman and accomplished gas engineer, who is justly 
held in great esteem by the high officials of his Company and by his fel- 
low engineers wherever known, the writer has said that he, Mr. Drory, 
was the originator and perfector of the inclined retort system, as applied 
by the Stettiner Chamotte Fabrik Actien Gesselschaft of Germany, who 
build most if not all the inclined settings in that, and a few in some 
other countries. Mr. Egner (the subscriber) did not say what is stated 
he said in your JOURNAL in connection with Mr. Drory. In justice to 
yourself, I ought to mention here that you simply are quoting, I be- 
lieve, what Mr. Brown said; but what I did say in connection with 
Mr. Drory is stated above, and cheerfully left to that gentleman, or 
the Manufacturing Company named, for confirmation or contradiction. 

In the discussion on the paper both Mr. Brown and Mr. Doty use the 
expression ‘‘ vertical retorts,” as descriptive of the type that will be used 
at Milwaukee. Mr. Brown uses the expression ‘‘ horizontal full depths, 
6’s and 9’s and vertical 8’s,” and in another part of his paper he gives a 
brief note as to what he means by ‘“‘ vertical 8’s.’ The term is grossly 
misleading. Why not say with reference to 6’s and 9’s also, ‘‘ vertical 
6’s and 9’s?” Why use a term descriptive of an entirely different form 
of retort from horizontals?- Why use such a misleading term at all? 

Vertical retorts, as understood to be, may come into use in gas making 
before long, but such retorts have been used for years in the dry distilla- 
tion of bones and boneblack regeneration. They have been tried for 
coal gas manufacture, but have to date not been a success, though they 
may become so; and, indeed, there secms to the writer, who has seen 
drawings of such, that there is a fair probability of such retorts being 
again tried shortly. Why do Mr. Doty and Mr. Brown use an expres- 
sion which is misleading as above quoted, and which requires an ex- 
planation easily overlooked, and which, if overlooked, would cause the 
reader to suppose that Milwaukee really was in the lead with an im- 
provement, which as yet is without foundation. 

And in conclusion, let me say once more that ‘‘ the inclines are here 
to stay,” no matter what Milwaukee may or may not build. It will 
make little difference, and all the Milwaukee’s and that which is back 
of them cannot keep them out. Yours, very respectfully, 

FREDERIC EGNER. 








SPECIAL ENGLISH CORRESPONDENCE. 


COMMUNICATED By Norton H. Humpurys. 


SALISBURY, ENGLAND, Nov. 10th, 1902. 
A New Departure in Street*Lighting.—How Many Purifiers Should 
Go to a Set.—A Slot Meter Question. 

These are days of heterodoxy as~ regards old. customs and established 
notions. The young and rising generation are encouraged to demand 
the why and wherefore of everthing, whereas we in our time did not 
dare to call in question the ise dixit of our elders. The result is that 
any well established custom, whether right or wrong, had a much bet- 
ter lease of life, some 50 years ago, than it now enjoys. In fact, the 
order of things is reversed, and we are called upon, rather than hold 
fast to the established order of things because it had been proved by ex- 
perience, to give every new idea a chance, in the hope of finding some 
improvement. It has occurred to some others as well as myself, to 
doubt whether the regulation, four-sided, sloping-roofed lantern, which 
with few exceptions is used for street lighting, is worthy of as much 
respect and confidence as it receives. Its introduction was about co- 
incident with that of gas, and I do not know who claims the honor, or 
otherwise, of being its inventor. But the objections to it, when we go 
in for incandescent or other powerful lights, are that the framework 
throws out four'distinct dark lines or shadows,'and that the burner 
must be taken out in order to clean it.’ Being recently invited to 
utilize some sewer ventilating shafts as lamp columns, it occurred to 


me, after trying several patterns of arms, etc., in connection with the 
usual four-poster lantern, to make a new departure and to try sine 
high power- outdoor lamps as used for shop lighting. The result jas 
been very favorably spoken of by the local authorities and others \y- 
terested, and I inclose a photograph showing a cluster of three lam). as 

















fitted to a post standing in the center of a triangular space at the junc- 
tion of three roads. 

Each lamp contains two No. 4 Kern burners, and they are fixed at a 
clear height of 15 feet, the total height of the shaft being 25 feet. The 
aggregate candle power is 600 to 650, but as the glass is clear the whole 
of the light is available, the lighting effect is far superior to that of the 
so-called 2,000-candle electric arc lamp, and the color of the light is 
warm and cheerful, with none of that cold, blue moonlight effect or 
sudden jumping and flickering that are such objectionable character- 
istics of the electric arc. The shafts are made of steel tube about 6 inches 
diameter, and I learn that lamp columns of any desired length can be 
obtained made in that material, and are lighter, strcnger and cheaper 
than the cast iron ones, which, like the 4-sided lantern, have been estab- 
lished with very little alteration since the days of Murdoch. 

The article on how many purifiers should go to form a set in a yas 
works, which appears in your issue of 27th ult., calls to mind some ex- 
periments undertaken on the point several years ago, and which went 
to show that, evenina set of four purifiers, worked three on and one off, 
and changed as soon asa foul test appears at the outlet of the second 
box, the rejected material was by no means worked out. Some of the 
experiments were published at the time in the Journal of Gas Lighting. 
The mode of procedure was to take daily tests of the quantity of sulphur- 
etted hydrogen present in the gas (a), at inlet to purifier house, (0), a! 
outlet’of first box, (c), at outlet of second box. Each box contained one 
thick or deep layer of oxide and a thin layer of lime, but the experi- 
ments were directed to the sulphuretted hydrogen alone. The results 
obtained were so interesting in many ways that the experiments are 
worth repeating by anyone who wishes to arrive at a really accurate 
knowledge of the subject, and the investigator can now take his choice 
of two or three different processes. My practice was to have a portab! 
wooden stand carrying three ;,-foot Wanklyn glass bottles and 4-inc! 
pipes with cocks fitted at the desired points. The samples were taken i: 
a few minutes and the stand was carried to the testing room. It is we! 
to remember that a length of wrought iron pipe usually contains enoug': 
rust to live an appreciable effect on fhe sulphuretted hydrogen. Th: 
experiments elucidated the fact that the action of the washers and scrub 





bers is affected by the temperature and the make of gas. At the time o 
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m. imum make the proportion remaining in the gas at (a) would be 
ty ce as great as in the summer, and the larger this proportion the greater 
the tendency to drive forward. It was necessary to change oftener in 
the winter, not because the first box was saturated, but because the sul- 
pliuretted hydrogen was going forward, notwithstanding that the first 
box might be taking up 50, 60 or 70 per cent. of the whole. The con- 
clusion arrived at was that a battery of four was none too many and 
that a set of six was better. The investigation was directed not entirely 
to the economical view, but also to the avoidance of nuisance. The 
purifier house was close to some college property, and as a certain 
aniount of nuisance cannot be avoided when a lid is lifted, one object 
was to reduce the number of changes even if other expenses were in- 
creased; and one result was the adoption of the ‘‘ natural oxygen ” pro- 
cess. But in regard to any set of purifiers, a few tests, sufficient to give 
a clear idea of how the work of removing the sulphuretted hydrogen is 
divided out, is labor well spent. To some extent the experiments agree 
with the conclusions arrived at by Mr. E. C. Jones, and in others they 
do not. For one thing, there must be a certain time contact limit. If 
we drive the gas very rapidly through the purifier the probability is that 
practically all the sulphuretted hydrogen could be carried through sev- 
eral feet thickness of oxide. Assume for the sake of argument that the 
time contact limit is secured by a velocity of travel through the oxide of 
1 cubic foot per second, then there is nothing to be gained by reducing 
the velocity to 6 inches per second, and it is a mistake to drive the gas 
at 2 feet per second. The superficial air should be sufficient to insure 
that the time contact limit is not exceeded, and this time contact limit is 
a function of temperature and percentage of sulphuretted hydrogen to 
be removed. 

A somewhat important case as regards the sale of gas by means of 
the automatic system has lately been decided in the High Court of Jus- 
tice. The question in dispute turned upon where the responsibility of 
the consumer terminates; or in other words, whether his payment to 
the suppliers takes effect from the moment of dropping the necessary 
coin into the slot, or from the time of the removal of such coin by the 
proper official. The facts were not disputed. The till of an automatic 
meter was found to be empty, although the index showed that a sum of 
19s. should be present. The consumer was called upon to pay that 
amount, but refused to do so on the ground that he had already paid it 
once; ¢. é., that he had put the money into the slot. It was admitted 
that the till had been robbed, and the question was who should bear 
the loss. The gas suppliers took the case before the local magistrates, 
and obtained a verdict in their favor. But the case was carried to the 
High Court on appeal with the result that the decision was reversed. 
The Judges in pronouncing judgment said the only quuestion was the 
nature of the contract between the parties. The suppliers said to the con- 
sumer that if he put a shilling in the slot he should have a shilling’s 
worth of gas, and the only duty put upon a customer by such a con- 
tract was that he should not be negligent. 

Only a short time since I referred to the absurdity of carrying a 
question of 2d. before the law courts. And here is a case where it is 
equally impossible to sympathize with the gas suppliers, as they simply 
thought to get rid of what, to most ordinary commonsense minds, ap- 
pears to be an ordirary risk of business. One is reminded of the old 
story of a Scotchman who was attacked by three highwaymen. After 
a determined resistance he was overpowered and his pockets emptied, 
but the spoils only amounted to 2d. Whereupon one of the robbers re- 
marked that it was a good job he had no more, adding, ‘If he had 6d. 
he would have killed us all.” Some of the descendants of that Seotch- 
man have taken to the management of gas works as a profession. The 
esence of the ‘‘ slot” system, and the chief reason that has made it such 
a success, is that the liability of the consumer is limited to the payment 
of coins. Directly additional responsibilities are added, the attractive 
feature begins to diminish. If, as was contended in the above case, the 
consumer leaves the money in the box at his own risk till the collector 
‘omes and takes it, he is incurring a liability that most people will re- 
use. The slot customers, of all classes, can least afford to pay twice 
ver, and would prefer to take. the money to the office and get a proper 
‘veipt, rather than not to know when their responsibility ended. The 
s suppliers furnish and fix the meter, and the onus lies with them to 
that it is reasonably secure, and in a suitable location. They claim 
‘ lave something to say as to where the meter is to be fixed and what 
.d of meter is to be used. But if the consumer is to hold the money 
rustee for the company he is entitled to have a voice on these mat- 
‘s. But as a fact he leaves the gas people to provide a reasonably 
ire till and to make such arrangements as to keys, seals, or other 
tection, as their experience may dictate. Again the visits of the 
‘ector are arranged to suit the system of working. The customer, if 
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he is liable, might reasonably call on the company to empty the till at 
frequent intervals, say twice a week. The loss of 19s. is annoying but 
not otherwise inconvenient to the sellers of gas. They get their 7 per 
cent., or whatever the dividend may be, just the same. * But it is differ- 
ent with the consumers. The loss of 19s. may mean a week or two on 
short commons for the whole of the household. 

Taken all round, it is to be regretted that the popularity of a really 
useful system should be marred by unnecessary and ill-advised squab- 
bling. The risk of loss by robbery is merely a trifle; but if any gas 
company is so unfortunate as to supply a disreputable district where the 
loss is a tangible quantity, they can protect themselves by a special form 
of contract. But even under such circumstances it is doubtful whether 
business is facilitated by arbitrary terms and conditions of supply. 








ITEMS OF INTEREST FROM VARIOUS.LOCALITIES. 
aetna 

Pror. Henry A. Perkins, of Trinity College, Hartford, has been 

appointed deputy gas inspector for Hartford. The appointment was 

made by the State gas inspector, Prof. Wm. 8. Mixter, of New Haven. 





AT a recent meeting of the shareholders in the Easton Gas Company, 
the Easton Fuel Gas Company and the Delaware Gas Light Company, 
all of Easton, Pa., it was decided to merge the named concerns under 
the title of the Easton Gas and Electric Company. The officers of the 
Company are: Directors, Arthur E. Childs, Alfred Clarke, A. M. 
Whitney, R. E. James, E. J. Fox, T. A. Hay, J. M. Porter, Jas. W. 
Fox and Philip W. Moen; President, A. E. Childs; Vice-President, 
Alfred Clarke: Secretary, J. W. Fox; Treasurer, A. M. Whitney. 





A CORRESPONDENT in Detroit forwards the following under date of 
Nov. 22d: ‘‘ The Ypsilanti (Mich.) Common Council is considering the 
advisability of purchasing the plant of the Ypsilant? Gas Company with 
a view to operating the same in connection with the water works and 
street lighting departments. They have instructed the City Attorney 
to examine the Company’s charter with a view to determining if the 
city has the power to compel the stockholders to sell their holdings; 
also, to ascertain if the Company has the right to charge one price for 
an illuminating gas supply and another for gas supplied for fuel and 
power purposes.” 

THE Logan Natural Gas Company has assumed charge of the plant 
of the Marion (O.) Gas Company, which property was acquired by the 
former some weeks ago. Mr. F. H. Hess is to remain ia control as 
local Manager. 








Tak Peoples Gas Light and Coke Company, of Chicago, is extending’ 


its mains to and through the streets of Stony Island Park in the Calu- 
met district of its territory. 





THE proprietors of the Tampa (Fla.) Gas Company have determined 
upon making important plant betterments. The scheme includes the 
placing of several miles of mains. 





CaySTRUCTION work on the gas plant for Fulton, N. Y., is well un- 
derway. The offices of the Company have been located in spacious 
quarters in the Quick Block. 





Tue La Grange (Ills.) Gas Company has applied to the authorities of 
Hinsdale, Ills., for the right to pipe the streets of that borough. 





Dr. BELL, of Pueblo, Col., and associates, have petitioned the 
authorities of Canon City, Col., for the right to there construct and 
operate a gas works. The Company is capitalized in $100,000. 


THE Ocean Grove (N. J.) Camp Meeting Association, at its annual 
meeting recently held, again considered the advisability of piping the 
streets for a gas ‘supply. Applications for the right were made by the 
Consolidated Gas Company, of New Jersey, and by the Coast Gas 
Company. The Trustees finally appointed a special committee to in- 
vestigate the matter with instructions to report at the spring meeting. 





A CORRESPONDENT in Richmond, Va., writing under date of the 20th 
inst., forwards the fellowing: ‘‘ Replying to a question as to the neces- 
sity for the 2,000,000 cubic feet gas storage holder recommended by him, 
Superintendent Knowles, of the city gas works, said last night that the 
output of the city gas works 1s double the storage capacity, whereas it 
ought to be the reverse. A new holder, he said, would pay interest on 
its cost from the outset by the saving in fuel, the obviation of loss of 
time in shutting down plant for repairs, etc. The holder which he 
deems it necessary to replace with a new holder cost originally $90,000, 





and has a capacity of only 400,000 cubic feet. If it was possible to let this 
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holder down for repairs, it could be made practically as good as new at 
a cost about $7,000. But the trouble is that it cannot be let down with- 
out interrupting operations. The total estimated cost of the plant of the 
gas works and all the buildings is about. $819,000, said Mr. Knowles, 
but it could be replaced by a better one with less money—for $600,000, 
at most. Speaking of the operation of the gas works by the city during 
the 30 years, beginning 1867 and ending 1896, he said they had paid 
into the treasury $1,174,855.29 over the amount drawn out for cost of 
running the works and producing the gas. This amount exceeds the 
total of the construction and extension accounts for 30 years by 
$527,283.57. Deducting the cost of the plant, etc., previous to 1867, say 
$391,377.26, the works, besides paying back to the city its entire outlay 
for grounds, buildings, plant, etc., has a surplus to its eredit of 
$135,906.31. This is an average of $4,530.21 per annum for 30 years. 
This surplus is still further increased by allowing for the difference 
between the value of the gas furnished the city and the interest due the 
city on the cost of the works, etc., say $358,074.23, making a total 
surplus of $493,980.54, after repaying the city for its investment. The 
actual results are that the city owns its gas works without cost, and has 
received a bonus of $493;980.54. This is an average of $16,466.01 
per annum for 30 years. The net revenue up to 1896, it is claimed, 
more than reimbursed the city for its entire outlay, and a proper calcu- 
lation of iuterest would more than double the surplus of $493,980.54. 
The receipts from gas bills, et¢., from 1867 to 1896, inclusive, were 
- $5,272,906.52. The expenditures during that time footed up $4,098,051. 23. 
-Excess of receipts over expenses, $1,174,855.29. The public consump- 
tion of gas during that time was $1,501.913.93. Deducting from this 
the interest due the city on the cost of the works, $1,143,839.70, leaves 
$358,074.23 to be added to the excess over expenses, making $1,532,929.52 
the works are entitled to credit for. Taking from this the construction 
and extension accounts of $647,571.72, leaves a net revenue, it is 
claimed, of $885,357.80 for the 30 years named. Deducting from this 
the cost of works, etc., February 1, 1870, of $408,026.51 less the con- 
struction account for 1867-’68-69 of $16,649.25, making this $391,377.26, 
gives the city a surplus, after paying investment of $493,980.54. The 
total receipts over and above expenditures for the 5 years from 1896 to 
January 1, 1902, were $223,468.54, making the grand total of profits up 
to 1902, as claimed, $717,449.08. These figures, Mr. Knowles said, were 
parpared by Mr. H. B. Boudar, an expert accountant, and submitted in 
the shape of a report to the joint committee on finance and light.” 





- WE are indebted to a correspondent in Jersey City, N. J., for the fol- 
lowing: ‘There is on exhibition in a store in Newark avenue in this 
city an album of photographs which holds strong proof of the esteem and 
affection in which the subscribers thereto hold Mr. J. M. Rusby, who 
for something more than 13, years was Chief Engineer of the Jersey 
City gas properties of the United Gas Improvement Company, but who 
since July 1st has resided in Philadelphia, where he holds an important 
position in the home offices of the U. G.I. Co. The album, which has 
taken considerable time to perfect, is one of the handsomest testimonials 
of this character ever gotten up. In fact its total cost will exceed the 
sum required for the ordinary silver service presentation, and Mr. 
Rusby will doubtless value it highly. There are, besides the first part, 
which carries the engrossed resolutions, 24 pages of large photographs, 
consisting of gas works, buildings and groups of the employees in the 13 
different departments, besides 6 pages of reproductions of the photo- 
graphs of those who were not in the group pictures. The album will 
be presented to Mr. Rusby in a few days by a committee of the sub- 
scribers, of whom there were over 300.” 





AxouT a fortnight ago, Mrs. Florence Cummings, a daughter of the 
late Judge Cummings, of Toledo, O., was united in marriage to Mr. 
B. C. Robinson, the capable and popular manager of the Ypsilanti 
(Mich.) Gas Company. The ceremony was performed in the chapel of 
Grace Church, New York City, and the lappy couple will in due time 


inform their legion of friends where and when they will be ‘‘ at home” 
to them. 


THE proprietor of the Danbury and Bethel (Conn.) Gas and Electric 
Light Company are making extensive changes on those properties, the 


bulk of the expenditure being devoted to the electric lighting division 
of the plants. 








“THE new gas plant of the Carlisle (Pa.) Gas and Water Company, 
., with a minimum producing capacity of 500,000. cubie feet in 24 hours, 
«is a model one in eyery respect. =) 4... : sup 8: 





Mr. WILLIAM H. Snow will be retained as Managing Engineer by the 
authorities of Holyoke, Mass., in connection with their recent purchase 


bap oxi ‘e'cun be dispeh 
‘g Guite Sufficiéht to work 


from the Holyoke Water Power Company of the gas plant fori erly 
operated by the latter. Mr. Snow will have been connected wit): the 
Holyoke gas works 28 years in June next. He entered its service in 
June, 1875, as an assistant, and became Superintendent in 1890. \\ hen 
he first began work for the Company its output was not in excess of 
15,000,000 cubic feet per annum, whereas last year the sendout exceeded 
100,000,000 cubic feet. As soon as incandescent electric lighting was 
proven feasible, the local mills (at least many of them) installed iso|ated 
plants, thus taking much consumption of gas from the Company, but 
nevertheless the increase in the use of gas for lighting and fuel purposes 
has amounted to almost 100 per cent. in the last 12 years. Mr. Snow is 
an efficient and conservative engineer, and it is telling the simple truth 
when it is said that he is a very popular man in Holyoke. 





A BROKER in Troy, N. Y., informs us that certificate No. 67, for 3 
shares of stock in the Burlington (Vt.) Gas Light Company, in the name 
of Ellen Ludlow, and certificate No. 68 for 3 shares of the stock of the 
same Company in the name of Elizabeth Ludlow, both bearing date of 
May 6, 1858, have been lost or destroyed. Application has been made 
to the Company to issue new certificates for those above described. 





THE authorities of Lorain, O., have granted a franchise for the sup- 
plying of natural gas in that place to the proprietors of the Citizens (as 
and Electric Company. 





A CORRESPONDENT in Trenton, N. J., writing under date of Nov. 
20th, incloses the following: ‘‘ The discovery of defective electric wiring 
in the business block in this city bounded by Warren, State, Broad and 
Hanover streets has caiised the local Board of Fire Underwriters to em- 
ploy an expert, Mr. M. B. Gleason, to make a thorough examination of 
the electric light wires in local buildings. The possibility of fire break- 
ing out in the center of the city hasscaused the insurance men to take 
considerable interest in the subject. The South Jersey Gas, Electric 
and Traction Company and the leading electrical contractors have 
joined the Underwriters in this crusade. They find that a proper con- 
struction of the electric light system will prove a benefit to them all. 
Inspector Gleason has been at work for some time on the big buildings 
on East State street. He finds considerable wiring of ancient origin, 
and in many places the insulation has burned through, making it very 
dangerous. He has discovered that some people have taken an incan- 
descent lamp and attached it to an iron water pipe, in order to have the 
lamp throw light in certain directions. Should the insulation of the 
wire wear off, the connection with the water pipe would not only form 
an.are, but would charge and corrode the water pipes in the building, 
making it extremely dangerous to those who might come into contact 
with them. A meeting of some of the electrical contractors of the city, 
Superintendent Lupke of the South Jersey Gas, Electric and Traction 
Company and Mr. Gleason of the Underwriters was held in the (as 
Company’s office some days ago,.and the situation was thoroughly gone 
over. The result of the meeting culminated in the following notices 
being printed on the back of the new electric bills: ‘We agree to file 
with the Underwriters’ Association of the Middle Department an appli- 
cation for inspection of all electrical installations and additions to and 
alterations of electrical installations made by us for connection with the 
mains of the South Jersey Gas, Electric and Traction Company, and we 
agree to do this work in accordance with the requirements of the cur- 
rent edition of National Electrical Code, and to reform any defects in 
our work pointed out by the inspector of the Underwriters’ Association. 
We further agree that the charges of the Underwriters’ Association for 
inspection shall be included in our contract price or regular charge, 
provided, however, the owner permits the Underwriters’ Association to 
send the certificate to us, and to let us retain it until our transactions 
with him. are complete, This was = by the South Jersey Gas, 
Electric and Traction Company, A. J. Bennett, M. M. Flinn, Franz- 
Milton Company, Jno. Hyde, Toman Bros. and J. W. Covert.” 





Tue Gas World notes that Herr Karl Gossweiler, Ulm, has intro- 
duced a pattern of incandescent gas lamp in which the gas is taken 
through as little tubing as possible, in order to keep down the friction. 
The gas, immediately upon emerging from the jet, finds itself rushing 
up through a wide, inverted hemispherical chamber. Air enters t!iis 
chamber at the sides of the jet. The admixture becomes very perfect '1 
this chamber, partly on account of its spaciousness and partly on :- 
count of the mixture being deflected when it impinges upon the roo! of 
the chamber. This roof is a flat cone, and at its summit there is a kind 
of chimney leading at once to the burner head and mantle, Further, 
the distance between the roof and the burner is adjustable; when i' | 
increased the gas becomes more diluted with air, and vice versa. | 
essential parts of the construction are the jet and the conical plate ab: “¢ 
it bearing the- burner at its apex; if there is no wind or draught 
with, The ordinary town ‘pressure of :\s 

| is arrangement in the most efficient m 
nér, and enables the mixture of gas and air to traverse the burner w | 
a much greater velocity than is found in any lamp provided wit 





long Bunsen tube.’ 
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The Market for Gas Securities. 
aS TD 


The improvement in local gas securities noted 
last week was spasmodically maintained in the 
interim without, however, any material change. 
Consolidated closed to-day (Friday) at 213} bid, 
offered at 214, ex-dividend of 2 per cent. for the 
last quarter. The dividend is payable the 15th 
inst. The books were closed the 26th ult , to be 
reopened the 16th inst. The demand for ac- 
credited city gas bonds, which in reality means 
any of the underlying or overlying issues, con- 
tinues brisk. 

There was no trading whatever in Brooklyn 
Union, the nominal quotation for which to-day 
is 218 to 228. There does not seem much idea 
or belief that the gas and electric supplying of 
Brooklyn will in the near future be under one 
management. Of course, that present sever- 
ance may not in any sense be taken as évi- 
dence that the joining is not a possibility. The 
general gas share market is fairly steady, save 
in the case of Baltimore Consolidated, which is 
a Shade under 71. 








Gas Stocks, 


— 


Quot «tions by George W. Close, Broker and 
Dealer in Gas Stocks, 


16 Watt Staeet, New Yorx Orry. 
DeEceMBER 1. 


3 Allcommunications will receive particularattentio 

E@"The following quotations are Nanidinn Giinerenine 
of $100 per share, 

N. ¥. Oity Companies. Sie Par. Bid. Axked, 


50) Te age ee 100. 21854 24 
Ventral Union, Bonds, 5's rye 1,006 
quitable 46%. eelack 000,000 1,000 





Ar @ 112 

“© yat Con.5's....... 2,300,000 1,000 118 120 
Metropolitan Bonds....,.,. . 658,000 .. 108 112 
“y pe 


MUTUAL....ccccecsccseeseecee 3,500,000 
Municipal Bonds............ 750,000 
New Amsterdam Gas Co... 

Bonds, 5’8 .......e++se++ 11,000,000 
Northern Union, Bonds, 5’s. 1,250,000 
New York and East River 

Bonds Ist 5'8........+++. 3,500,000 

** 1st Con. 5’s....... 1,500,000 
Standard.........cesssseee0+ 5,000,000 
Preferred...........+++. 5,000,000 


Bonds, ist Mortgage, 5’s 1,500,000 
WeMAES covcccccccccesiccpece 299,650 
Out-of-Town Compantes. 


Brooklyn Union .....6ssse088 15,000,000 
- “ Bonds (5's) 15 000,000 
Bay State.........sse00-.. 50,000,000 
ss Income Bonds...., 2,000,000 


Binghamton Gas Works... . 450,000 
© Jet Mae TS. . <2 cose 509,000 
Bostun United Gas Co.— 
ist Series 8. F. Trust.... 7,000,000 
24 “ “ Wie « 3,600,000 
Puiiale City.Gas Oo. seees-s 5,500,000 
“ Bonds, 5’s 5,256,000 
Capital,Sacramento........ 500,000 
Bonds (6’8)...... ...... 150,000 
Central San Franciaco..... 000,000 


Chicago Gas Co. Guaran- 

teed Gold Bonds........ 7,650,000 
Cincinnati Gas & Elec. Co.. 29,500,000 
Columbus (O.) Gas Co., ist 


Mortgage Bonds.......... 1,500,000 
Columbus (O.) Gas Lt. & 
Heating Co..secscsseseses 1,682,750 
Preferred.........+....., 3,026,500 
Yonsumers, Jersey City 
Bonds COC OOOOER ee eeeeeeee 600,090 
Consumers, Toronto........ 1,700,000 


Consolidated, Baltimore... 11,000,000 
Mortgage, 6’s........... 3,600,000 
Chesapeake, ist 6’s. 1,000,000 
Equitable, ist 6’s. ...... 910,000 
Consolidated, ist 5°s.... 1,490 000 

Jonsolidated GasCo.ofN.J, 1,000,000 


* ” Con. Mtg. 5’s...... 380,000 
Jonsolidated G. & E. Co.'s. 

Little Falls, N.Y.......... 90,000 

Bini bans cdccde cece 75,000 


Detroit City Gas Co........ 4,825,500 
* Prior Lien 5’s....... 5,603,000 

Detroit Gas Co., Piece eeee 2,000 
* Inc. 5’s.. sdeee 16,000 

Equitable Gas & Fuel Co., 

Chicago, Bonds........... 2,000,000 
Essex and Hudson Gas Co. 6,500,000 
Fort Wayne ........s0+++++. 2,000,000 

* Bonds...... sees 2,000,000 
Grand Rapids Gas Lt. Co. 
let Mtg.5°s........ssecvces 
Gartlartd...ccccocccccccccece 
Hudson County Gas Co., of 
New Jersey.............. 10,500,000 
a Bonds, 5’s...... 10,500,000 


1,225,000 
750,000 


Indianapolis...... ......+++. 2,000,000 
“ Bonds, 6’s....... 2,850,000 
Jackson Gas CO.......0e00. pec 
se ist Mtg. 5’s........ 
Kansas City Gas Light Co., 
of Missouri............... 5,000,000 
Bonds, ist 5°s............ 3,822,000 


Laclede, St. Louis .......... 10,000,000 
Lafayette Gas Co., Ind..... 1,000,000 

Bonds ....000+ seseeeeess 1,000,000 
Madison Gas & Elec. Co. 


“Ist Mtg. 6’s........ 350,000 
“6 per cent. scrip, 
due 1910.......05 100,000 


Montreal, Canada .......... 2,000,000 
Newark, N.J,,Con.GasCo 6,000,000 
BORES, SS .cccccccsccces 4,600,000 
Now Haven, .....ccccecseess 
Nashville Gas Lt. Co........ 1,000,000 
Oakland, Cal...........+s+.. 2,000,000 
” Bonds........+. 
Peoples G. L. & Coke Co., of 
Chicago. ........++.+0+++ 25,000,000 
Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 
2d “ 


Rochester Gas & Elec. Co.. 2,150,000 
Preferred........+++++++ 2,150,000 
. Congolidated 5’s ........ 2,000,000 
San Francisco, Cal, ........ 10,000,000 
a Gas Co...... 1,600,000 
Extension, 6°8......+0+05 


20,100,000 





600,000 
General Mortgage, 5’s..- 2,465,000 


1,000 


100 
1,000 


1,000 

100 
1,000 
1,000 


100 
1,000 


1,000 


1,000 


1,000 


104 
984g 


101 


ike 
102 


10% 


9946 
7 


34 


104% 
245 


25 
101 
10234 
23 
101 


113 
110 


113 
11 
140 


118 


108 


10444 


101% 


89% 
109 


103 


7094 
11d 


105 
265 
103 
1044» 
10244 


36 
104 


116 
110 


12) 


108% 
18434 
58 
10534 


a 


| St. Joseph Gas Co. 


‘1st Mtg. 5’s........ 751,000 1,000 95 96% 











Gyracuse, BW. F..sssadetscese 1,975,000 100 29 

BondS....cccccsesecseees 2047000 1,000 39% 100 
Washington, D. C ....+ss+++ 2,600,000 20 87834 «3821 

First mortgage 6’s....+. 600,000 2 a a 
Western, Milwaukee. 

Bonds, 5'S...000 -seeeeee 4,000,000 * 109% 110 
Wilmington, Del. .....cse00+ 600,000 50 890-232 ” 
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LAVA-GAS ‘FIiPs, 
D. M. Steward Mfg. Uo., j 
Sunlight Lava Mfg. Co., Chattanooga, Tenn..,.. Sevccees 050 


STREET LAMPS. 
Thos. T. W. Miner, New York City...........ee008 
Weisbach Street Lighting Co., New York and Phila.... 806 


PURIFIERS. 
R. D. Wood & Co., Philadelphia, Pa........ 
Stacey Mfg. Co., Cincinnati, O............0cseseeess 
The Western Gas Construction Co., Fort Wayne, Ind... 820 


e8ee. Ceeeeeee 


ell 


eeeeeeeeeees 
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a 
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PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 808 
VALVES. 

Continental Iron Works, Brooklyn, N. Y....... 
Isbell-Porter Co., NewYork City.......... Sasa eecencees 
Kerr Murray Mfg. Co., Fort Wayne, Ind 

Ludlow Valve Manufacturing Co., Troy, N.Y.. . 801 
R. D. Wood & Oo., Philadelphia, Pa............ eocccces O14 
The P. H. & F. M, Roots Oo., Connersville, ind... desees 763 
The Western Gas Construction Co., FortWayne,Ind.... 820 

EXHAUSTERS. 

Connelly Iron Sponge and Governor Co., New York City 803 
Isbell-Porter Company, New York City........... .». 814 
Kerr Murray Mfg. Co., Fort Wayne, Ind...........++0++. 812 
The Connersville Blower Company, Connersville, Ind... 817 
The P. H. & ¥. M. Roots Co., Connersville, Ind +. 768 


ELECTRICAL APPARATUS. 

Wm. Henry White, New York City........... 
PURIFIER SCBEENS. 
John Cabot, New York Olty crccoccscvvecsccceccces genes 
GAS STOVES. 
American Meter Co., New York and Philadelphia, 
Keystone Meter Co., Royersford, Pa 
Maryland Meter and Manufacturing Co. Baltimore, i Md 818 
Nathaniel Tufts Meter Co.. Boston Mass.......... . 818 
HOT WATER HEATERS. 
The Humphrey Mfg. and Plating Co., Kalamazoo, Mich. 
GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N.Y ....ccscesecesecess 
GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md 
Continental Iron Works, Brooklyn, N.Y ........seceeees 
Davis & Farnum Mfg. Co.,Waltham, Mass...... ...0+... 
Deily & Fowler, Philadelphia, Pa Ssdepeccesececess 
Kerr Murray Mfg. Co., FortWayne, Ind.........sessees: 
Logan Iron Works, Brooklyn, N Y.....sssescasecesesess 
R. D. Wood & Co., Philadelphia, Pa.........s000..+. 
Riter-Conley Mfg. Co., Pittsburg, Pa............ 
Stacey Mfg. Co., Cincinnati, O... eeeees see eeeeeseeeceees 
STORAGE TANKS. 

Christopher Cunningham, Brooklyn, N.Y...... 


INVESTORS, 
W. R. Faben Construction Company, Toledo, O......... 


. 814 
812 


815 


810 
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Gas Analyses of All Sorts and Conditions, 


—OR— 
Analyses of Solid and 
Liquid Materials as Well, 
That are needed by Gas‘Companies at 
any time in the conduct of their busi- 
ness, may be obtained from 


DR. W. H. BIRCHMORE, 


1421-tf 841 ADELPHI ST., BROOKLYN, N. Y. 


Situation Wanted a 


By a Superintendent of Many Years’ 
Experience 


in io nd tarvioes hemtling gas move trode, repebtog 
gas stove re 

setting meters, and all work pertaining to the business. 

Best o 


references. 
Address, “ EZ. M.,”’ care this Journal. 


WANTED, 


Position as Manager of a Gas Plant, 
By hustling, experienced man, familiar with coal and water 
processes 


manufac and conversant with coke oven 
pe systems. Best of ref 


1438-tf 


Address. pa B. C.. ” 
Care this Journal. 


Wanted, Position 


As General Bookkeeper with a Gas 
Company, 


mi: pree.<t 17 years’ experience. Seeing ail Gis Se. 
stem of gas paid. Address, * BOOKKEEPER.” 
1433-6m Care this Journal. 


eee 
Position Wanted. 


PS ia cic aaah OR MANAGER. 
rote cree oe 


aap tg ” Rosine 





Care this Journal 





A POSITION FOR THE BEST CLERK, 


To take charge of office, accounts and collecting, an: 
spare time to sell gas stoves and solicit new athomen 
Town of 12,000, near New York city. Give references 
salary. Address, ‘* PRESIDENT,” 

1444-1 Care this Journ: 


SUPERINTENDENT WANTED 
By a gas and electric company, in a town of 
3,000 inhabitants, in the East. Must be a 
young and thoroughly competent man. 


Address, “ F. H. W.,” care this Journa! 


WANTED, 


Second-hand Station Meter, 
from 60 to 72 inches diameter. 


Four Purifying Boxes, 9 feet by 
12 feet, or about that capacity. 


Address, G. M, ROSSMAN, Treas., Keene, N. H. 


1433-2 








1416-tf 


Purifiers for Sale. 


Ata bargain. Four boxes, 10 feet by 12 feet by 3% feet; 
nearly new. Ten-inch connections and dry centerseal. Write 
for price and particulars to 


PITTSFIELD COAL GAS COMPANY, 


1425-tf Pittsfield, Mass. 


PIPE FOR SALE. 


About 250 feet 8-inch cast iron pipe and 
two elbows. Used short time. 


Address, VALLEY GAS WORKS, 
1434-1 WELLSVILLE, 0. 
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economi- 
cal and 
durable 
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that are 
built on 


scientific princi- 
ples, and obtain- 
ing the best re- 
sults, write for 
Catalogue and 
Price List to :: 
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MANUPACTURER OF 
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Gas Burners. 
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FRANK D. MOSES, 


TRENTON, N. J., 


GONSTTUCTINg ENgINeeT and Contractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants, 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


aa —_ CORRESPONDENCE SOLICITED _.£. 


THE REEVES PREPAYMENT ATTACHMENT. ap 
SAFETY. + ADJUSTABLE ae 


Giving long warning to con- Price Dial, instantly set by ae 
sumers. locked pointer. me 


CAPACITY. ADAPTABLE 


$20. Can be prepaid at one To any make of meter. 


time. 
SIMPLICITY. SECURITY. 
Steel Case. Cannot be ‘‘ beat- 


It’s construction--all gear work re 
--insuring absolute accuracy. en” or defrauded. 


MANUFAGTURED BY THE REEVES MFG. GO., NEW HAVEN, GONN. 


SELLINC ACENTS, THE NATIONAL COSMORAMA CO., NEW HAVEN, CONN. bes 


Gas Analysts Manual, 


By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 












































Ninety-three Illustrations and Nine Folding Plates. 
Bound in Handsome Half Leather. Price, - $6.50, 





FOR SALE BY 


A. M, CALLENDER & CO., - - 42 Pine Street, New York City. 


















COX’S HIGH-PRESSURE FLUID DISCHARGE COMPUTER. - | 


This Computer solves the foHowing formula, which is applicable to Gas, Air and other elastic fluids, 

flowing through long pipes with high initial pressures: 

Discharge in cubic feet per hour at = 333 A d° x (p,?-p,") 

atmospheric pressure { ~ “** ” DBxw 
Where d = diameter of pipe in inches, 
p, = absolute initial pressure in pounds per square inch, 
, = absolute terminal pressure in pounds per square inch, 

tr length of pipe in miles, 
w = specific gravity of the fluid when air = 1. 


To Find the Discharge from a Pipe and the Required Size of Pipe. 
(1.) Set the specific gravity of the fluid opposite the length of pipe; 
(2.) Bring the DIFFERENCE of the initial and terminal gauge pressures opposite the sum of the initial 
= and terminal gauge pressures; 
; (3.) Opposite any diameter of pipe will now be found the discharge in cubic feet per hour at atmo 
spheric pressure; and 
(4.) ) Opposite any desired discharge will also be found the required diameter of pipe. 


Price of the Computers, in Cloth Case, 6} x 8 inches, $5 Each, Net. 


A. M. CALLENDER & CO., 42 PINE ST., N. Y. 


Hi tl 
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GAS AND WATER PIPES. 


Christopher Cunningham, Brooklyn, N.Y.......+s00+.-. 809 
Donaldson Iron Co., Emaus, Pa.......... woegiee, coscecce, O08 
M. J. Drummond & Co., New York City.......se+.s00 «» 804 
R. D. Wood & Co., Philadelphia, P@.........sseese-eeee +. 804 
Warren Foundry and Machine Co., New York City...... 804 


GAS MAIN STOPPERS, 
Safety Gas Main Stopper Co., N.Y. City....ccccseceseses BS 
GAS TAPPING MACHINES. 

George Light, Dayton, O.. ..ccccceesseseee cvccscccecee 204 
H. Mueller Manufacturing Company, Decatur, LIlls...... 801 
GAS COALS. 

Berwind-White Coal Mining Co., New York and Phila.. 810 
Perkins & Co., New York City........ bickdovess eoebdecene 810 
Westmoreland Coal Co., Philadelphia, Pa................ 8il 
CANNEL COALS. 

Perkins & Co., New York City.....ece..ss000 sadeenbannne 810 


CONVEYORS, 


Akron Cultivator Co., Akron, O.......sssseencecees ‘ssees 798 
C. W. Hunt Company, New York City............... aves O08 
The Jeffrey Manufacturing Co., Columbus, O..........: 80 
The Link-Belt Machinery Co., Chicago, Ills...... ....... Sil 
The Western Gas Construction Co., Fort Wayne, Ind... §20 


CHARGING BARROWS & COAL WAGONS. 
Akron Cultivator Co., Akron, O........ ped scene peeaes ss 798 


GAS ENBICHERS, 


Standard Oil Co., New York City........... ccvccescccece Vel 
The Sun Oil Co., Pittsburg, Pa.......cscecscsees eese eit 
COKE CRUSHERS, 

C. M. Keller, Columbus, Ind...........0s00.deccccceccecs Sli 
The Jeffrey Manufacturing Co., Columbus, 0 heoecae sees 910 


STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, Brooklyn, N. Y...... A -. 804 
The Connersville Blower Company, Counerevilie, Ind.. . 317 


ECONOMIZERS. 


Green Fue! Economizer Co., Matteawan, N.Y........... 798 
GAS GAUGES. 
The Bristol Co., Waterbury, Comn....... ....seceseeees S10 


GAS GOVERNORS. 
Connelly Lron Sponge and Governor Co., NewYork Uity 803 


Isbell-Porter Co., New York City...... eovescccccccccevees O14 
R. D. Wood & Co., Philadelphia, Pa. ...............0... 814 
CEMENTS, 

C. L. Gerould, Galesburg, Ills............. jampesnncson -.. 808 


RBETORTS AND FIREBRICKS, 
Adam Weber Sons, New York City.... Sebeeseppene 
Baltimore Retort and Firebrick Co., Baltimoré, Md..... 
Brooklyn Firebrick Works, Brooklyn, N. Y.............. 
Cyrus Borgner, Philadelphia, Pa.....:...0.....cccesceees 
Henry Maurer & Son, New York City.............. 6. 
James Gardner, Jr., Co., Pittsburg, Pa...... 
J. H. Gautier & Co., Jersey City, N. J........... 
Laclede Firebrick Mfg. Co., St. Louis, Mo.... 
Missouri Firebrick Co., St. Louis, Mo......i...cceceescas 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 

REGENERATIVE FURNACES. 
Adam Weber Sons, New York City.... 


72 ZESEEE288 


9 
! 


J. H. Gautier & Co., Jersey City, N.J.............. o0ncts 
Laclede Firebrick Mfg. Co., St. Louis, Mo.....:........ 
Missouri Firebrick Co., St. Louis; Mo. .......ccecceccess 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo..... 

SELE-SEALING MOUTHPIECE DOORS, 


Tit: 


Continental lron Works, os ala resesecvecees S14 

Isbell-Porter Co., New York City... .......sescecccceees 814 

Logan Iron Works, Brooklyn, N.Y .. ‘beak coesocecessons G16 

R. D. Wood & Co., Philadelphia, Pa.......... os bneee coos 814 

The Western Gas Construction Co., Fort Wayne, Ind... 820 
CHIMNEY CONSTRUCTION. 

Adaim Weber Sons, New York City...........-..scecce0. 908 


INCANDESCENT GAS LAMPS, 
Acorn Brass Works Mfg. Co., Chicago, Ills........ .. eee 800 


Ball Check Light Co., New York City © ......... soreces 199 
Detroit Are Gas Light Co., Detroit, Mich.... oe 800 
D. M. Steward Mfg. Co., Chattanooga, Tenn............. 800 
General Gas Light Company, Kalamazoo, Mich........ , 80) 
Weisbach Company, Gloucester, N. J...... dasodavesdavs 8LU6 
BURNERS, 
C. A. Gefrorer, Philadclphia, Pa...,......... ccces cies. 800 
D M. Steward Mfg. Co. . Chattanooga, Tenn. gabetakta va 800 
Oscar Wiederhold, Bloonifield, N. J............ccccceceee 796 
Sunlight Lava Mfg. Co., Chattanooga, Tenn........ seed ae 
Wm. M. Crane Co., New ork City .- hoods vinpeen “ghey ee 
LAVA: “GAS ‘FiPs, 
D. M. Steward Mfg. Uo., ga,Tenn.... ........ 800 


Sunlight Lava Mfg. Co., Chattanooga, Tenn..... Seccceee TOO 


STREET LAMPS. 
Thos. T. W. Miner, New York City.,..........0s. +e. 801 
Weisbach Street Lighting Co., New York and Phila... . 806 


PURIFIERS. 
R. D. Wood & Co., Philadelphia, Pa.................. . 814 
Stacey Mfg. Co., Cincinnati, O..........csecsecccaceesees 815 


The Western Gas Construction Co., Fort Wayne, Ind... 820 








PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 808 
VALVES. 
Continental Iron Works, Brooklyn, N. Y...... 


Isbell-Porter Co., NewYork City.......... Soeavasevereces 814 

Kerr Murray Mfg. Co., Fort Wayne, Ind....... spuapeuts 812 

Ludlow Valve Manufacturing Co., Troy, N.Y.... ee SOL 

R. D. Wood & Oo., Philadelphia, Pa..............05.. eos 814 

The P. H. & F. M, Roots Oo., Connersville, Ind.......... 763 

The Western Gas Construction Co., FortWayne, Ind..,. 820 
EX HAUSTERS. 


Connelly Iron Sponge and Governor Co., New York City 803 
Isbell-Porter Company, New York City.................. 814 
Kerr Murray Mfg. Co., Fort Wayne, Ind...........+.00+. 812 
The Connersville Blower Company, Connersville, Ind... 817 
The P. H. & ¥. M. Roots Co., Connersville, Ind...... sees 763 


ELECTRICAL APPARATUS. 
Wm. Henry White, New York City............see00- «+ 815 
PURIFIER SCREENS. 
John Cabot, New VOPR OUGy cccceccccceesscsccccece oivc,e OW 


GAS STOVES. 
American Meter Co., New York and Philadelphia,...... 
Keystone Meter Co., Royersford, Pa........ 0... sseeee 
Maryland Meter and Manufacturing Co., Baltimore, Md 818 
Nathaniel Tufts Meter Co., Boston Mass........... esse 818 
HOT WATER HEATERS. 
The Humphrey Mfg. and Plating Co., Kalamazoo, Mich. 8&4 


GASHOLDER TANKS. 


805 


J. P. Whittier, Brooklyn, N.Y .cccccccevccccccces secces 802 
GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md................ 815 


Continental Iron Works, Brooklyn, N.Y......... 


Davis & Farnum Mfg. Co.,Waltham, Mass...... ...0.... 812 
Deily & Fowler, Philadelphia, Pa........ccsscscessesesss S16 
Kerr Murray Mfg. Co., FortWayne, Ind.........sesee0.. SI2 
Logan Iron Works, Brooklyn, N Y......ccessesesseesess 816 
R. D. Wood & Co., Philadelphia, Pa........sese0.ssse0e8 S14 
Riter-Conley Mfg. Co., Pittsburg, Pa.........cesseseeees 315 
Stacey Mfg. Co., Cincinnati, O......... .... coccccccceces S15 
STORAGE TANKS. 
Christopher Cunningham, Brooklyn, N.Y...... .. ..... 809 


INVESTORS, 


W. R. Faben Construction Company, Toledo, O......... 800 





Gas Analyses of All Sorts and Conditions, 


—OR— 


Analyses of Solid and 
Liquid Materials as Well, 


That are needed by Gas‘Companies at 
any time in the conduct of their busi- 
ness, may be obtained from 


DR. W. H. BIRCHMORE, 


1421-tf #41 ADELPHI ST., BROOKLYN, N. Y. 


Situation Wanted 


By a Superintendent of Many Years’ 
Experience 

In the an and ago dE ogg gas, laying 

mains rvices, handling ve repairing 

meters, and all way pertaining to the business, 


ery} references. 
Address, “ £. M.,”’ care this Journal. 


WANTED, 


Position as Manager of a Gas Plant, 


hustling, experienced man, familiar with coal and water 
gas manufacture, ans conversant with coke oven processes 
f references. 
Address, “ F. B. C.,” 
Care this Journal. 








1438-tf 








Wanted, Position 
As General Bookkeeper with a Gas 
Company, 
acne of BoB? pong experlence. Is familiar with the Mc- 


oone te oo apt ape paid. andre, CSOOKEEEPER, 
sta! ” 
r 1433-6m Care this Journal. 





Position Wanted. 
a ee OR coo mee shinenn 


badness in detail” Progressive and’ ca and capable. A 


practical manager, who can guarantee results. 
‘ : Address, “‘ SUCCESSFUL," j 
1438-2 Care this Journal. 


é 





A POSITION FOR THE BEST CLERK, 


To take charge of office, accounts and collecting, an: in 
spare time to sell gas stoves and solicit new customers. 
Town of 12,000, near New York city. Give references «nd 





salary. Address, ‘* PRESIDENT,” 
14%4-1 Care this Journ: 
SUPERINTENDENT WANTED 


By a gas and electric company, in a town of 
3,000 inhabitants, in the East. Must be a 
young and thoroughly competent man. 


1433-2 Address, “ F, H. W.,” care this Journal! 


WANTED, 


Second-hand Station Meter, 
from 60 to 72 inches diameter. 


Four Purifying Boxes, 9 feet by 
12 feet, or about that capacity. 


Address, G. M, ROSSMAN, Treas., Keene, N. H. 








1416-tf 





Purifiers for Sale. 


Ata bargain. Four boxes, 10 feet by 12 feet by 3% feet; 
nearly new. Ten-inch connections and dry centerseal. Write 
for price and particulars to 


PITTSFIELD COAL GAS COMPANY, 
Pittsfield, Mass. 


PIPE FOR SALE. 


About 250 feet 8-inch cast iron pipe and 
two elbows. Used short time. 


Address, VALLEY GAS WORKS, 
1434-1 WELLSVILLE, 0. 





1425-tf 
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ing the best re- 
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Catalogue and 
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FRANK D. MOSES, 


TRENTON, N. J., 


UOnstTucting Engineey an Contractor 


Kstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


aa —_ CORRESPONDENCE SOLICITED —_ 2 














THE REEVES ag pps caste ATTACHMENT. 
SAFETY. = ADJUSTABLE 


Giving long warning to con- Price Dial, instantly set by 
sumers. locked. pointer. 


CAPACITY. ADAPTABLE 


$20. Can be prepaid at one To any make of meter. 


time. 
SIMPLICITY. SECURITY. 
Steel Case. Cannot be ‘‘ beat- 


It’s construction--all gear work re 
--insuring absolute accuracy. en”’ or defrauded. 


MANUFAGTURED BY THE REEVES MFG. GO., NEW HAVWEN, GONN. 


SELLING ACENTS, THE NATIONAL COSMORAMA CO., NEW HAVEN, CONN. 


Gas Analysts Manual, 


By JAQUES ABADY, M. Inst. Mech. E. 


(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 



































Ninety-three Illustrations and Nine Folding Plates. 
Bound in Handsome Half Leather. Price, - $6.50. 





FOR SALE BY 


A. M. CALLENDER & CO., - - 42 Pine Street, New York City. 
| <4 COX’S HIGH-PRESSURE FLUID DISCHARGE COMPUTER. 


This Computer solves the folowing formula, which is applicable to Gas, Air and other elastic fluids, 
flowing through long pipes with high initial pressures: 
Discharge in cubic feet per hour at = 333 "A d° x c (p,? *-p,") 
atmospheric pressure | ~ 








Lxw 
Where d = diameter of pipe in inches, 
p, = absolute initial pressure in pounds per square inch, 
» = absolute terminal pressure in pounds per square inch, 
t = length of pipe in miles, 
w = specific gravity of the fluid when air = 1. 


To Find the Discharge from a Pipe and the Required Size of Pipe. 

(1.) Set the specific gravity of the fluid opposite the length of pipe; 

(2.) Bring the DIFFERENCE of the initial and terminal gauge pressures opposite the sum of the initial 
and terminal gauge pressures; 

(3.) Opposite any diameter of pipe will now be found the discharge in cubic feet per hour at atmo- 
spheric pressure; and 

(4.) ) Opposite any desired discharge will also be found the required diameter of pipe. 

Price of the Computers, in Cloth Case, 6} x 8 inches, $5 Each, Net. 


A. M. CALLENDER & CO., 42 PINE ST., N. Y. 
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} | ; r To absorb the heat now going to 
Feonomize pat Nl waste when you blow through 
f 38 
a j o 











your superheater to heat the 
feed water for your boilers to the 


as ) if Cece PD temperature of the steam. This 
A p t B Whee ' is now being done at the Pough- 


keepsie Gas Works, Poughkeep- 


"7 A ule Say sie, N.Y. : 
Plants, SS rere 


Write for full particulars how this 


BY UTILIZING A ” = is accomplished, the saving effected, 


a | and the advantages gained, to the 
[Teen s Reanomizer ent GREEN FUEL EGONOMIZER 60., 
J | MATTEAWAN, N. Y. 


Charging Barrows, Practical Photometry, 


Coal and ‘By William Joseph Dibdin. 
Coke Wagons, | —_—_—_—______— 
Steel Wheelbarrows. Price, - - - - $3.00. 


All Specially Adapted for Use : 
in Gas Works. | FOR SALE BY 


ga ga | A. M. CALLENDER & CO., 
THE AKRON GULTIVATOR C0 | No. 42 Pine Street, New York City. 
"y 
’ MANUFACTURERS, . 
AKrTron, q)>. Practical Handbook on 


—— GAS ENGINES, 


ifipati With Instructions for C 
Chollar’s System of Gas Purification. mand Working of 


the Same, 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. e Same 
























































By G. LIECKFELD, C.E. 
Translated with Permission of the Author, 
By GEO, M. RICHMOND, M.E. 


THE, GAS ENGINEERS’ POCKET-BOOK, Sx.ansRAr.Sconnen; —— 


e Manufacture, ution and Use of Coal Gas, and the Construction of Gas Works. PRICE, $3.60. Price, $1. For Sale by 
> *- 


——FOR SALE BY —— | A. M. CALLENDER & CO., 
A.M. CALLENDER & CO., 42 Pine Street, New York City. | No. 42 Pine Street, New York City. 


COAL TAR AND AMMONIA. 


THIRD AND ENLARGED EDITION. 
BYT | 
GEORGE LUNGE, PH.D. 
Price, $15. For Sale by 


A. M. CALLENDER & CO., - - 42 Pine Street, New York City. 
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“JUST A TWIST OF THE WRIST 
AND YOUR LIGHT IS BRIGHT.” 


THE BALL CHECK. Nee that Rall? s 


A COMBINED GAS CHECK AND SPREADER. 














The Ball Check controls, breaks up and spreads 
the gas at its initial pressure. By a twist to the right 
or left that ‘**just right’’ point is instantly ob- 
tained for the highest efficiency. Nothing about it 
to clog up. Fits any of the ordinary mantle U.S. Patent allowed. 
burners, makes old burners good as new, and will Patents pending in England, 




















light up to full efficiency mantles of any size from France, 

2to6inches. No spreader required in the cap of Germany, 

burner. Justa plain mesh. The Ball spreads the Canada, 

gas as it enters the mixing tube, — a more Spain, 

thorough mixture with the air. No more long, un- Italy, 

sightly mixing tubes are necessary. The Ball Russia, 

Check Bunsen tube is only 114 inches long. Any Portugal, 
candle.power up to 200 is obtainable with the Ball Belgium, 
Check System. [It is only a question of length of Japan, 
mantle. The range of control and adjustment of Brazil, 
the Ball Check is so complete and perfect that any Austria, 
old burner will do with this combined check and Cuba, _ 
spreader. The Australias. 


“'The Ball does it all.’ 
Any Gas--Any Burner—Any Pressure. 


BALL CHECK LICHT COMPANY, 


16 AND 18 PARK PLACE, NEW YORK CITY.- 


THE GAS ENGINEER’S POCKET-BOOK. 


By HENRY O’CONNOR, 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and 
the Construction of Gas Works. 











PRICE, $3.50. 





FOR SALE BY 


A. M. CALLENDER & CO. - No. 42 Pine Street, New York City. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID, 
LIQUID AND GASEOUS. 
TO WHICH IS ALSO APPENDED 


'HE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 
DECEMBER (1897); TABLES OF CONSTANTS USED. 


By HERMAN POOLE, F.C-S. 
Second Hdition. rice $s. Eor Sale by 


A. M. CALLENDER & CO. - - No. 42 Pine Street, New York City. 
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YOU CAN GET ANY 


THE *D. 


CHAMBERS STREET. 


NEW YORK: 
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EWARD LAVA TIPS 


Greatest care is used in selection of material and making. 


QUANTITY PROMPTLY FROM 
M. STEWARD MFG. CO., 


CHICAGO: 


5Z7 WASHINGTON STREET. 


ALL SIZES. 
e ALL KINDS. 


OUR THREE BRANCHES. 


(ESTABLISHED 

rt 1876. 

FACTORY AND GENERAL OFFICE: 
CHATTANOOGA, TENN, 








Meet the Electro: Light 


Company on -their 
Own Ground. 


The consumer déesn’t care 


"what kind of light he uses. His 


interest is limited to getting the 
best light for the least money. 


THE LUMO GAS ARCS 


are now enabling the gas com- 
panies to compete successfully 
with the electric light com- 
panies, and are replacing thou- 
sands of electric arcs. 

They give the same dazzling 
incandescence ; are far more at- 
tractive in appearance ; cast less 
to operate, and, better than all, 
the price is right. We will send 
a sample lamp on 30 days’ trial 
to any gas company. 

Find out why we call it 


“THE SCIENTIFIC BURNER.” 


SEND FOR FULL PARTICULARS. 


ACORN BRASS MFG. C0., 


55 N. Green St., Chicago, Ills. 


IN THE MARKET. 


WE PURCHASE: 
Gas. properties, 
Electric light properties. 
Street railway properties. 
Also desirable franchises. 
W, R. FABEN CONSTRUCTION CO., 


1383-tf 317 St. Claire Street, Toledo, O. 


The DETROIT 











GAS BURNERS, 


valves for high pressure, and smal! brasswork in general. 


Drip Pumps, Service Cleaners, Gasfitters’ 
Proving Pumps and Mercury Gauges. . 


248 North Sth Street, Philadelphia, Pa. 


To burn a given amount at a stated pressure, made to order. 
Samples furnished. Also, small oil and air valves, slow-feed 


oO. GEFRORER &# SOW, 





Force Draft 











Pocket-Book, 


By HENRY O’CONNOR. 








Manufacture, Distribution and Use of Coal Gas, 
and the Oonstru~tion of Gas Works. 








PRICE, $3.60. 








For Sale by 


The Gas Engineer’s 
Laboratory Handbook, 


ly JOHN HORNBY, F.I.C. 











Price, $9.50. 








For Sale by 


A. M. CALLENDER & CO., 42 Pine Street, New York City. | 


The Gas — S | 


Comprising Tables, Notes and Memoranda relating to the 


on 
A. M. CALLENDER & CO., 42 Pine Street. New York City. 


ARC GAS LAMP. 


‘Durability, 
Efficiency, 
Simplicity, 
Economy. 


Perfect Combustion. 
No Chimneys to Break. 
No Matches Necessary. 
Consumes Less Gas. 
A Handsome Fixture. 
Always in Order. 


‘Our lamp gives 25 per cent. 9207°¢ 
light with 20 per cent. less 
gas than any Arc Gas Lamp now 
on the market. 


TO LIGHT CONSUMPTION 
WHAT THE GAS — 
1S TO FUEL, : : 


SAMPLE ORDERS 
Solicited. 
Manufactured by 
‘The Detroit Arc Gas Light Co., 
| 67 to 71 Michigan Avenue, 
| DETROIT, MICH. 


| 











PRACTICAL HANDBOOK ON GAS ENGINES, 


WITH INSTRUCTIONS FOR CARE 
AND WORKING OF THE SAME, 


By G. LIECKFELD, C.E. Translated with Permission of the Author, by GEO. M. RICHMOND, M.E. Price, $1.00. ] 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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Of Uniform Excellence and Greatest 
Candle Power. 
BEWARE OF IMITATIONS. 


WILLIAM M. CRANE CoO., 
1131-1133 Broadway, New York, 


SOLE AGENTS FOR UNITED STATES. 
Have you seen Bray’s new ‘‘LUTA’’ burner for acetylene gas ? 

















has been awarded the 
GOLD MEDAL, 


Highest award of merit DUSSELDORF EXHIBITION, 1902. 


We have had 30 years’ experience in minimizing the cost of handling 
materials. For further information, address 


C. W. HUNT CO., 
West New Brighton, Staten Island, N. Y. 


NEW YORK OFFICE, 45 BROADWAY. PITTSBURG OFFICE, 515 PENN AVENUE. 


Mucller Sweated Joint Meter Connell 








OUR grandfather's way was probably good, but it was expensive. 
He hired a skilled man to wipe in his meter connections. You can yse Mueller 


‘e Machine Formed Connections 4nd beat him by half on the cost. 
: All fittings are of special design and are carefully cored for strength. 


Le MADE ONLY BY 
less H. MUELLER MEF Gm. CO. 


ip now DECATUR, ILLs., UU. BS. A. 











Ludlow Valve Mfg, Co., 


TROY, N. Y., U.S.A. 


Double and Single Gate Valves, %” to 72”, 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


N 
B 


> 


HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 


“THE MINER” 


Globe 


Street and Boulevard 
Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av.,N.Y. 








THIS IS THE 


HUMPHREY 
GAS ARG LIGHT, 


The ) 
Best 
Light in 
the 
World 


7OR LIGHTING 


Stores, 
Churches, 
Halls orany 
large indoor 

areas. 


Guaranteed 


to givea 
greater 
volume of 
light, 
better 
diffused 
and 
steadier 
than an 
electric arc. 


A 
Complete 


: Revolution 


in Gas 
Lighting. 


A sample 
lamp sent 
on 30 days’ 
trial to any 
Gas 
Company. 


This lamp is tho-oughly protectei with both Mechanical and 
Design Patents. Imitation of this Design and 
Corstruction will be prosecuted. 


Manufactured by the 


General Gas Light Co., 





KALAMAZOO, MICH. 
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FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN ee 


RECUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, GOKE CONVEYERS, ETC. 


SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 











Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas, 





CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


meeVOMErLETE GAS WORKS__... 


—— 








No. 118 Farwell Avenue, - Milwaukee, Wis. 








Lfoyd Construction Company, »: x 


GREENWOOD AVE. AND M. C. R. R., Engineers and Builders of 
water and coal gas appar- 


DETROIT, MICH. atuses and general gas 


) works machinery. : 
MANUFACTURERS AND CONSTRUCTORS 


OF GAS. APPARATUS AND PLANTS. AMERICAN OFFICES: 
~ 269 Front Street, East Toronto, Ont. 


AMMON 1A 19 Ahinglen Bt, Todabake, 5. W. 
IMMERSION CABLE ADDRESS : 

~ WASHERS. GASHOLDER TANKS AND 
A new design. in which the gas passes|@AS WORKS MASONRY COMPLES 
under perforated plates and is washed in| aa. 2: PiMUTTIER,. 1, 
the suspended water and spray. ig * bk GEORGE R. ROWLAND. 
sections, each section complete. C| semaine ie Seatntiatien ete 
entire.interior accessible for cleaning from ee 
the outside. Otlice, He. 245 Broadway, at. City. 
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The Advertisement of the 


P. H. & F. M. ROOTS CO., Mfrs. of Gas Exhausters, iain etc., 


Connersville, Ind., = = = = 109 Liberty Street, New York City, 
Occupies this Space Every Alternate Week. 


GONNELY lon Sponge and Governor Co.. 


3905 Broadway, New York City. 








TELEPHONE, 3033 Franklin. = » . CABLE ADDRESS, Governorco. 
GBEBO. G. RAMSDEI:I., General Manager. Ss.F. BHAYWaRD, Treasurer. 
« ne 





CONNELIUY’S 


MANUFACTURERS OF 


CONNELLY 
Automatic and Balance Governors, | A 
Iron Sponge. Lous 





EASTERN AGENTS 


P. H. & F. M. ROOTS CO,, 
Exhausters and Exhauster Governors. 





AGENTS FOR THE UNITED STATES, 


JONAS DRAKE & SON , 


SYSTEM OF 


Inclined Retorts. 
ZIMMER SWINGING CONVEYORS, 


FOR HANDLING COAL OR COKE. 








Jones Jet Photometer. 








GAS SPECIALTIES. s dcectesnal a 


MODEL OF 1900. 





& 
ww 


CONSTRUCTORS OF CoAL GAS APPARATUS. 
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WEE SRUMMOND — 
> CAST IRON _°O 


CN Co Se ( 
OA Oden WATER Flies. ) 


GENERAL SALES OFFICE 192 BROADWAY, 
RK. 








GEORGE cms Mangr. & Treas., Emaus, 
OHN DONALDSON, Prest., Betz Bldg, Phila., P's. 


EMAUS PIPE FOUNDRY 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF | 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 


Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong and 
Compact. 


Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to any Gas 
Company for Thirty 
ys’ Trial. 








Send for gin 


G00, Lic 


DAYTON. 0. 


Hughes’ “GAS WORKS,” 


Their Construction and Arrangement, 
And the Manufacture and 
Distribution of Coal Gas. 


Originally written by SAM’L HUGHES, C.E. 
Rewritten and Much Enlarged by 


WM. RICHARDS, C.E. 








E:ghth Edition, Revised, with Notices of Kecent Im- 


provements. 





Price, $1.65. 
A. M. CALLENDER & CO., 42 Ping Sr., N. Y. City. 








Valuation of Gas, Electricity 
and Water Works 


FOR ASSESSMENT PURPOSES. 


SECOND EDITION. 


By THOS. NEWBIGGING, M.Inst.C.E., and WM. NEWBIGGIAG 
Assoc.M.inst.C.E. 


With an Appendix of Decided Cases. 





Priceg2. Fors Sale by 
A. M. CALLENDER & CO., 
42 Pine Street, N. Y. City, 


The Humphrey dau and Plating Company, : 





WARREN FOUNDRY AND MACHINE CC., 


Established 1856. 


Flange Pipe for Sugar House and Mine Work. che Bends, Retorts, eto., ete, 


. COMPANY, 


“Femporarily 
during altera- 
tions and re- 
pairs. : : :: 


STOPPERS — ON 
TRIAL 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FRoM THREES TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 











Any size gas 
main can be 
shut off in 30 
seconds. : : : 


Address: SAFETY GAS MAINISTOPPER CO., 108 E. 117th St., New York onl 




















MOST GAS COMPANIES DO SELL, « - EVERY GAS COMPANY SHOULD SELL 


Humphrey Crescent Instantaneous Water Heaters, 


A LU EUS and NECESSITY. 


This is Our LIST PRICE 
No. 2 Heater. NICKEL PLATED, 
$35.00, 


including nickel plated shelf and brackets. 
We have many styles, which range in 
price from our No. 10, at $45.00, to our 
No. 8, at only $20.00. 
=~ => 2 


Supplies hot It 
water for Has 
domestic use No 

as well as Equal 
for the bath. 


Ewery 
Eicater 
Guaranteed. 


=> =: 2 
SEND FOR 


CATALOGUE 
AND PRICES. 


eee Will send heater on 60 days’ trial to any Gas Company. __ am 


KALAMAZOO, 
} peants.. U.S.A. 








Parson’s Steam Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent toany responsible party for trial. Nosa'e 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 


| ESTABLISHED 1834. INCORPORATED 1863. 


| NEW YORK AND PHILADELPHIA 


CHICAGO, ST LOUIS, 
SAN FRANCISCO. 
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PUBLIC LIGHTING TABLE. 
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2 \\wable No. 2. 

Table No. 1. | NEW YORK 
FOLLOWING TIIE 1 ITY. 
MOON. | Ann Nieut 

|| LIGHTING. 


Day or WEEK. 


Extin- 


Light. Extinguish.|} Light. neon 


Mon. 
Tue. 
Wed. 
Tha. 
Fri. 
Sat. 





1} P.M. | A.M. 
5.00 pm| 6.00 aAm|| 4.20 | 6.10 
5.00 6.00 || 4.20 
5.00 6.00 || 4.20 
7.50 | 6.00 || 4.20 
8.40 6.00 .20 
9.40 6.00 20 
Sun. 10.40 FQ! 6.10 20 
Mon. 11.40 6.10 .20 
‘Tue. | 9}12.50 am! 6.10 20 
Wed. 1.50 6.10 4.20 
Thu. 3.00 6.19 

Fri. 2} 4.10 6.10 

Sat. |I3INoL. |INolL. 

Sen. Nol. rM|No L. 

Mon. NoL. |Nol. 

Tne. |16} 5.10 pm} 7.40 pu 
Wed. 10 9.00 

Thu. 10 10.10 

I'ri. .10 11.10 

Sat. -10 12.20 AM 
Sun, | .10 LQ} 1.20 
Mon. 2.20 . 
l'ue. 3.20 | 4. 6.20 
Wed. 4.20 6.25 
Thu. 5.10 5.20 6.25 
Fri. 5.10 6.20 6.25 
Sat. 5.10 6.20 6.25 
Sun. 5.10 6.20 6.25 
Mon. |29| 5.10NM)| 6.20 6.25 
Tue. |: 5.10 6.20 6.25 
Wed. 5.10 6.20 6.25 














DMPO WWE | Date. | 

















Or or Or Or Or Or Or Or 











— 
oo 


fF 


- 
_ 
oS 
— 


= 
— 


9 WW WW WK 


ie i] 
DO W2 DD Wk Cte 











Vel el eketetetenr 


~ 
— 











jmeoermwnovwe 

















| 


TOTAL HOURS LIGHTING 
DURING 1902. 








By Table No. 1. ‘ By Table No. 2. 
Hrs.Min. Hrs. Min. 
January ....238.30 | January. ...423.20 
February. ..196.20 | February. ..355.25 

March 196.20 5. 
April.... ...166.40 
Pe 151.40 
June 131.10 





August ... .162. August ... . 280.25 
September ..179. September. .321.15 
October... .216. October .. ..374.30 
November. . November ..401,40 
December: . 250: December. . 433.45 








Total, yr. .2255.00 | Total, yr...3987.45 
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NEW YORK, 33 Nassau Street. PHILADELPHIA, Broad and Arch Streets. s CHICAGO, Foot of Orieans Street. BOSTON, 624 Tremont Building. 
CLEVELAND, 809 Cuyahoga Bullding. ST. LOUIS, 712 Roe Bullding. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET LIGHTING COMPANY 


---» OF AMERICA .... 


cos. WElShach System 
vv — Of Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 

Uniformly SUCCESSFUL in 150 Cities and Towns. 

By means of the Welsbach System of street lighting the superiority 
of GAS over electricity for street lighting has been fully demonstrated. 


POINTS OF MERIT: 
a Economical, 
It is ) Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 














Correspondence Solicited from Gas Companies and Others 
Interested in Municipal and Outside Lighting. 








The cut tells the story—but not all of it. Get one lamp and light it— 
then the tale’s told from beginning to end. For one Welsbach Gas Arc 
Lamp is a better salesman than 20 pages of advertising. 

Here’s what it would show if you give it a chance to prove its worth: 


1. A mechanical construction and finish that insures the greatest dur- 
ability. 

2. The renewal of mantles and the cleaning of globes without re- 
moval of globe. 


3. The greatest amount of candle power with least consumption of 
gas. 


4. A by-pass cock so constructed as to permit all or only one mantle 
burning at a time. sf 


5. A pilot light that consumes but 1 foot of gas in 24 hours. - Costs 
io Of a cent a day. 


Give it a Chance to Tell its Own Story and it 
Won't Disappoint. 


Let us send you one lamp—doesn’t cost a fortune—and it will answ er 
every question you put to it; make good on every test given it. You 
know the only proof of the pudding? What’s the use in a fellow telling 
you it tastes good? Taste it yourself, then you know.. 


May we Send you ONE Lamp? 


WELSBACH COMPANY, 


GLOUCESTER, N. J., and CHICAGO, ILL. 
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Tue STANDARD, DovusLe SuPERHEATER 


Lowe Water Gas AppaRATUS. i 








The capacity of apparatus installed, if operated continuously, is 
sufficient to make more than the entire amount of artificial 
gas annually sold in the United States. 








The Une fas ‘Inprovenent Canpany 


‘Broad and Arch Streets, Philadelphia. 
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Established 1858. Incorporated 1890, | 


Cuas. E. GrRegorRY, Lin og Davip R. Day, V.- -Prest. & Treas. | 
D. ABERNETBY, Sec. 


J.H. Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


=a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


2a ___ 


Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 
262 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


E. L. Ricg, 
Vice-Presi 








A. H. GurKgs, 
President, 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 


Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 


ps 
ident. 


| Manufacturers of 





Established 1854. incorporated 1869. 


LACLEDE 
Brick Manufg. Co., 
CAS RETORTS 
§ FIRE BRICK. . 

RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Proprietors for the U. 8., Coze System of 


Inclined Benches. 


Estimates Furnished on A ~~ eg ln anon camera 
Style of 


Also for Free- a ecg | 
Benches, for hye ng either Coa 
© Furnaces. 


Fire 


and Full and Half- Depth ene 
or Coke 


914, 915 & 916 Welewright Bullding, Ot. Louis, Mo. 
~ ELECTRIC GAS LIGHTING. 


HOW TO INSTALL ELECTRIC GAS 
IGNITING APPARATUS, INCLUDING 
THE JUMP SPARK AND MULTIPLE 
SYSTEMS FOR USE IN HOUSES, 
CHURCHES, THEATERS, HALLS, 
SCHOOLS, STORES OR ANY LARGE 
BUILDING. ALSO, THE CARE AND 
SELECTION OF SUITABLE BATTER- 
IES, WIRING AND REPAIRS. 


By H. 8. NORRIE. 


Price, 50 cents. Orders may be sent to 
A. M. CALLENDER & CO., 42 PINE S8T., N. Y. City. 





AduntWeberSons. 


Manhattan Fire Brick and Ename ed 
Clay Retort Works. 
Works, Weber, N. J. 
Main Offices Park-Row Bldg., New Yoik. 


Modern Recuperative 
Furnaces. 
Standard Fire Brick and Gas Retorts. 


Designers and Builders of 
aa of eee 
...Radial Blocks... 


“AGENCIES. 
HERBERT B. HAM, 80 Water Street, Boston, Mas 
BAKER ENGINE AND MACHINE CO., 114 N. 3d st, ‘Phila. ; 
JOHN T. WHEELER, 933-934 Monadnock Bldg., Chicago, ile, 











CYRUS BORGCNER? CO. 
23° STALBOUE RACE fll ALA LAU SA 


FIRE Brick 
CLAY RETORTS 

















ISAAC C. BAXTER, President. 


Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


PETER YOUNG, Sec’y and Treas. 


Address all communications to 
JAMES GARDNER, JR., CO., Box 277 
JOHNSTOWN, PA. 


Successor to WitLraAaAM GARDNENR c& Som, 


Fire Glay Goods for Gas Works. 











HENRY MAURER & SON,| 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


WORKS, Perth Amboy, N. J. 


OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of orvine value for patching retorts, putting on 
mouthpi oo bench-work joints. lining blast 
furnaces an his cement is mixed ready for use. 
Economic and ecounh inits work. Fully warranted to stick. 


Price Ligt; f.0.b. Galesburg, IUs., or Buffalo, N. Y. 
{n Casks, 406 to 800 pounds, ee 9s per pound. 


In Kegs, 100 to 200 
In Kegs less than 100 “‘ ads 


C. L. GEROULD, Galesburg. Ills. 


For orders East of Buffalo, N. Y., or Pinebare, Pa.. freight 
will be paid to these points. 











-Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost ene 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts, 


We have Greatly Improved our Recuperators. Coal ef 
Coke can be used as Fuel in Furnaces, 





Taeo. J. Surru, Prest. J. A. Tayor. Sec. 
A. Lamsia, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY A? 


_ LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Half and Full Depih 
Benches have been Adopted by 
Many Gas Companies, 


WALDO BROS., 102 MILE ST., BOETON, MASS. 


Sole meen for New England States. 














JOHN DELL, 
President and General Manager. 


: Gas Retorts, Bench 


We are the aeanave Agents 
Depth Furnaces, to Burn either 
oo ts the Original Coal Firing 


YOUR CORRESPONDENCE 





Bench 


MISSOURI FIRE BRICK 00, 


————- MANUFACTURERS OF ——— 


Settings, Fire Brick, 


or the Mitchell Patent ne? Constructed with Haif or nc 
‘oal or Coke, and a for Front or Rear Clinkering. The 
also Erect Plain Benches with One to Six 


1S RESPECTFULLY SOLICITED. 


ESTABLISHED 
1882. 


Cupola Linings, Etc. 
| City Office: Lar se 


411 Olive Street, 
Continental Bank ‘ 
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2. 
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GHRISTOPHER GUNNINGHAM, 


PROPRIETOR, 


E NOVELTY TERM BOILER WORKS. 


BROOKE LYN, N. YW. 





STORAGE TANKS FOR GAs Works, 
To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 








SCIEN TIEIC BOOHS. 





ELECTRIC GAS LIGHTING. By H.S8. Norrie. 50 cents. 
GAS ANALYST’S MANUAL. By J. Abady. $6.50. 

UOX’S GAS FLOW COMPUTER. $2.50. 

FIELD’S ANALYSIS, 1901. $5. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $3. 

GAS — EER’S POCKET-BOOK. By Henry O’Connor 


TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 20 
cents, 


PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
edition, $5. 


PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. 1., Fuel’and Its Appli- 
cations, $5. Vol. Il., Lighting, $4. 


IRONWORK: Practical Designing of Structural Ironwork. 
By H, Adams. $3.50. = 


HEMPEL’S GAS ANALYSIS, $2.25. 


ALQUID FUEL FOR MECHANICAL AND ~ )* m 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 


OAL: Its History and Use. By Prof.Thorpe. $3.50. 


ah ge HANDBOOK ON GAS ENGINES, by G. Lieck- 
eld. ° 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents, 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. $3. 





Victor Von Richter. 
ILLUMINATING AND HEATINGGAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams, $2.50, 


A TEXT BOOK OF tes ~ ee CHEMISTRY. By Prof. 
2. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS ne LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard 
50 cents. 


PRACTICAL PLUMBING. By P. J. Davies. $3. 
AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 








A COMPARISON BETWEEN THE ENGLISH AND 
FRENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Special Application 
Electric Lighting. By A. Palaz, Sc.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


— TRANSMISSION OF ENERGY. By G. Kap}. 

ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 

DYNAMO BUILDING. By F. W. Walker. 5v cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By Ek 
Hospitalier. $2.50. 


ee ta MANAGEMENT OF DYNAMOS AND MO 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 


*| ELECTRIC LIGHT FITTING. $2. 


PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Ap; licatio: B 
John T. Sprague. $6. - - 4 





The above will be forwarded upon receipt of price. 


If sent by mail or express, postage or express charges 


nist be added to above prices. We take especial pains in securing and forwarding any other Works that’ may be 


sired, upon receipt of order. 
bunks sent, C.Q.D. 


All remittances should be made by ‘cheek, draft, or post office money order. No 


A. M. CALLENDER & CO., 42iPINE ST., NEW YORK. 
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JAMES D. PERKINS, President. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK. PHILADELPHIA, BALTIMORE AND NORFOLK 


BERWIND-WHITE COAL MINING COMPANY'S 
Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade 
Carefully Prepared. 


For Gas Making or 
Heavy Steaming. 

















Offices : 
Washington Building, New York. 


Betz Building, Philadelphia. 





A. CG, M. AZOY, General Agent, 1 Broadway, New York. 


AAAAAAAAAAAAAAAALAALAAAMAAAAAAALAAAAAAMAAAAARAAMAAAMAAAAAIE- 

Jeffrey Elevating-Conveying Machinery 
FOR HANDLING 

CR: cons, core ar 

NEW CHAIN CATALOGUE NOW READY. SEND FOR peak: | 








Purifier 
Trays. 


4{We make the strongest 
and cheapest Trays now on 
the market. Bolted and 
Church’s Patent Trays, for 
lime or iron sponge. Write 
for booklet. 


John Cabot, 


553-557 West Thirty-third St., 
NEW YORK CITY. 








Shaking Screens, Dump Cars, 
Power Transmission Ma= 
chinery, Chains, Elevator 
Buckets, Sprocket Wheels.| 
Crushers, Screens, Cable ec 
Conveyors, Spiral Convey-| 


Bristol’s Reeording ors, Etc. 


PRESSURE 
GAUGE. 


For continuous re 


ADDRESS 


THE JEFFREY MFG.COMPANY,|, = sss "SS 


ee a 





9 Wa es i ee 


COLUMBUS, OHIO, U. S. A. 








Coal and Coke Crushers. 


of NEW YORK : : : CHICAGO : : : DENVER. 


WLbbbUAbdisdbassb ideas ssessds 646 bbb dbbdddcadddaase’ 


The Gas Engineer’s Laboratory Handbook, 


By Aged HORNBY, F.I.C. Price, $2.50, 
- Orders may be sent to 


A. M. CALLENDER & CO., 42 Pine St., N. Y. 


ee Adbdddbddddasdddadssdisiss 


Ggreet 
Gas Pressure 
Simple in con- 
struction, 


accurate in operation 
and low in price. 


Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL G0. 


Waterbury, Conn. 
— ~~ 


Silver Medal, Paris Exposition. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush = Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Solicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
saves time, money and mistakes. 

















Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A. M. Callender & Co., 42 Pine St., N. Y. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 











llihielsiailiabeamnainy 
Second Edition. Price, $3- For Sale by 
A.M. CALLENDER & C@., 42 Pine Sr., N.Y. Crry. 


BINDER for the JOURNAL, 














Price, $1.00. 





A. MW. CALLENDER & CO.,, 42 Pile Street, N.Y. 





Epmuunp H. McCu.Lovesr, Cuas, F. GopsHat, H. C. Apams, 
President. Treasurer, Secretary. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Henry WHARTON, 
Assistant Secretary. 


"| Mines situated on the Pennsylvania and the Baltimore 


and Ohio Railroads, in Westmoreland County, Pa. 





Points OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J, 
WATKINS (SENECA LAKE),N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Prixcipal Office, 224 South 3d St., Phila., Pa. 








THE LINK-BELT MACHINERY CoO., 
ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U: S. A. 


Tilting Coal and Coke Cars, Breaker Rolls, 
Power Transmitting Machinery. 


ELEVATING & CONVEYING 
L| fs K. 7 b LT MACHINERY for HANDLING 
COAL, COKE, OXIDE, ETC. 
Machinery esigned and erected to suit 
existing conditions and available space. 
Srecial Catalogue No. 31 Sent upon Application. 


—————— 
PHILADELPHIA, LINK-BELT ENGINEERING CO. 


THE SUN OIL Co. 


Crude Oil; Gas Naphtha, 
Refined Petroleum, Gas Oil. 
‘Toledo, O., and Pittsvnpureh, Pa. 











“ Eink-Belt®” Breaker- 

















PRACTICAL HANDBOOK ON : 


GAS HNGINHES, 


With Instructions 


for Care and Working of the Same. 


By G@. LIBCHRFELD, C.B. 


‘Translated with Permission ofthe Author, by GEO. M. RiCcCHiMonD, M.B. 


a———____PRICE, $1.00. 


A, M. CALLENDER & CO., 42 Pine Street, New York City. 
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DAVIS & FARNUM MEG. Co. 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. ~ Boston Office, R'm 18, Vulcan Blag,, 8 Oliver si 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 











Steel Tanks for Gasholders, Iron Roof Frames and Floors 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, an: 
Special! Castings of all Descriptions. 


BAXTER & YOUNG,|A- E. BOARDMAN, C. E.., JAMES T. LYNN, 
CONTRACTING AND CONSULTING | C"Sulting and Contracting Engineer. | = Gag ENGINEER 


Particular attention given to Gas, Water and Electric | _ 


GAS ENGINEERS. te tare ahead CONTRACTOR, 


eentiheenitiied dnd Vilees Astiidtiat Op Filtration for Public Water Supply.; Wayne Bank Building, - DETROIT 

Artificial and Natural Gas Properties. © BREVARD, N. C. 
COMPLETE GAS WORKS ERECTED. Se 
Artificial and Natural Gas 


Mains Furnished and Laid. Geo, Shepard Page's Sons, AVI LEYTE HOUGH, 
GAS PROPERTIES PURCHASED. CAS MAGHINERY. Consulting Engineer 


OFFICE : WAYNE COUNTY BANK BUILDING, CorrnpuitneeeSetetied ia nae: 
Rooms 201 & 202. DETROIT, MICH. | 180 Fulton Street, New York City. PARK ROW BUILDING, N. Y. 


KERR MURRAY MANUFACTURING CO, 


Latest jesign Rotary Fxhauster, —— 
—=— With futomatic (overnor, 


Single or Double-Lift Gasholders, 
WITH OR WITHOUT STEEL TANKS. 
Storage Oil Tanks, Condensers and Scrubbers. 


| Purifying Boxes, with Cover-Lifting Apparatus, Genter Seal or Valve system Connections and Oxide Elevator. 
REVERSIBLE WOOD PURIFYING.AND SCRUBBING TRAYS. 


Mouthpieces, Standpipes, Etc.; in Fact, All Classes of Ironwork for Benches. 
DOUBLE GATE ALL IRON GAS VALVES, 3 TO 36 INCHES DIAMETE%. 
ALL SIZES OF STREET SPECIAL CASTINGS. 


FORT WAYNE, IND. 














GAS PROPERTIES PURCHASED. 
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BARTLETT, HAYWARD & CO. 


BAL, TIMORESE, MD. 


Triple, Vouble and Single-Lift Gasholders. 


(rm Holder Tanks, | CONDENSERS. 




















































ROOF FRAMES. | ae Scrubbers, 
Girders. (ye. (ia 4 WEEE EGH PEE Bench Castings. 
Em Ny 
BHAMS (| I den) Dar OIL STORAGE TANKS. 
PURIFIERS. Wem UL Boi ; 
URIFIERS SS eee S= oilers 


SN | PFs 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOS! SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


ee ae 
N. F. PALMER. [IUMPHREYS & GLAsGow. 


Foot of 12th St. & East River, New York, 








BANK OF COMMERCE BLDC., 38 VICTORIA STREET, 
er 31 Nassau Street, = London 8S. W., 
GAS APPARATUS. New York. England. 
Complete Works Erected. CONSULTING GAS AND ELECTRIC LICHT ENCINEERS. 


PROPERTIES PURCHASED. 








FREDERICK W. FLOYD, Engineer. COMPLETE EXAMINATIONS MADE. 


be ded ' 
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R. D. WOOD & CO., | 


4200 ORAgeimnN UT s'T., PHILADELPHIA 


MANUFACTURERS OF 








BUILDERS OF 


Cast Iron Pipe.| Gasholders. 


HEAVY LO AM e ASTINGS, Single, Double and Triple Lifts, with or without Metal Tanks 


Dunham Specials, PURIFIERS, CONDENSERS, 


Hydraulic Work, SCRUBBERS, BENCH WORK. 


LAMP POSTS, VALVES, ETC. | Cutler’s Patent Freezing Preventer for 
Gas Power Plants with Producers. 3 Holder Cups. 


ISBELL-PORTER CoO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 

















MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 








245 Broadway, New York Gity. —0FFicts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F, ROWLAND, JR., Secretary & Treasurer. 
West and Calyer Sts. (Near 10th & 23d St. Ferries) 


NEW YORK, Borough of Brooklyn. 


BUILDERS OF 


Gas Etolders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


| For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS ! 


THE LOOMIS PROCESS. © retostors Handbock, 


Now in successful operation at Works of John” Russell Cuttlery Co., Tu Fall a Sip ween 
and Henry Disston’s Son’s Saw Works, Tadony, Pa. nr en. By JOHN HORNBY, F.1.C. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - .- Hartford, Conn. 














Price, $2.50. 





A. M. CALLENDER & C., 42 Pine 8t., N.Y. Vil! 
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THE STACEY MANUFACTURING CO, 


CONTRACTORS FOR THE ERECTION OF COMPLETE WORKS. 
GAS WORKS APPARATUS. 


GASHOLDERS. 


ff THE STANDARD DOUBLE SUPERHEATER 
LOWE WATER GAS APPARATUS. 








- 





No. 239 Mill Street, CINCINNATI, OHIO. ‘Phone, West 690. 


fea PLANS, SPECIFICATIONS AND ESTIMATES CHEERFULLY FUR NISHED. 











RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


4 Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks 
: | STEEL ROOFS and BUILDINGS. 

PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 

j 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY. WHITE, 











a No. 62 Wall Street, - - - New YorkE City. 


EER AND CONTRACTOR FOR THE 


;. ERECTION AND EXTENSION OF 


‘# GAS, WATER, AND ELECTRIC LIGHT WORKS. 


is Correspondence with Gas Compan ies ¢ Pia ee ng or improving their Plants respectfully 
Plans and Estimates Furnished. 








| 1902 DIRECTORY 1902 


OF AMERICAN ——— COMPANIES. 


Pesce, ICS. a wee ae $5.00. 


A. M. CALLENDER & co. . « No. 42 Pino Street, New York. 
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1842 = eily & Fowler, « 1902 
g LAUREL IRON WORKS. 
| Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 

















Single or Telescopic. With or Without Iron or Steel Tanks. 
OlL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


Contractors for 
Complete Works. 

















ALSO, SOLE MANUFACTURERS OF 


C. W. BLODGET’S 
HOT GAS SCRUBBER. 
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PRACTICAL PHOTOMETRY, 


A GUIDE TO THE STUDY OF THE MEASUREMENT OF LIGHT. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous Illustrations. Price, $3,00, 














A.M. CALLENDER & CO., 42 Pine Street, New York City, 
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D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND DRY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 


- 














The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 


The gas registered agrees abso- 
lutely with the amount pur 


chased by the coin. 

















WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 70,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, 51, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, Wf. Y. CHICAC®. 











THE GONNERSVILLE BLOWER GO., 


MANUFACTURER OF 


KOTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND tin 





KORIZONTAL OR VERTICAL, IN CAPACITY RANGING FROM 9,000 to 1,800,000 CU. FEET DISPLACEMENT PER HOUR. 
CONNERSVILLE BLOWER C0., Connersville, Ind. EASTERN SALES OFFICE: 95-97 Liberty St., New York City. 
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~HATHOMEL TUFTS JETER 0. 


oo S MEDFORD STREET, BOSTON, MASS. 


Consumers’ Dry Gas Meters. 
Station Meters of Any Capacity. 


PREPAYMENT GAS METERS. 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 

















CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPECIAL ATTENTION GIVEN TO ALG REPAIR WORK. 
e 


“Have you Seen our Complaint Meter?” 


ime Yon Wins 


Just now, as the freight 
traffic is so congested it is 
no longer safe to count on a.’ 
prompt delivery, then send 
us your orders for immedi- 
ate attention, and we will 
fulfill your happiest antici- 
pations. 


KEYSTONE METER CO., _ 


ROovERsFoRnRnD, PTA. 


FIELD’S ANALYSIS 


Eor the Wear 1901. 























An Analysis of the Principal Gas Undertakings in oo Scotland and Ireland. Being the 33d Year 0! & 


Publication”. Compiled and Arranged by 


JOHN WW. FIELD, 


Secretary and General Manager of The Gas Light and Coke Company, Londun. 


Price $5. For Sale by 
A. M. CALLENDER & CO., - No. 42 Pine Street, N. Y. City. 
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NEW YORK, PHILAD. 


PREMIEN , 


THEIR CONSTRUCTION IS SUCH THAT THEY .Y BE READILY iss | 
READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. : a 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF mi 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Kite 


——_METERS REPAIRED__... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. aie 
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FACTORY AT ERIE, PA. 








! 


This is the best time d 
to look after your repairing. ¥ 


Seventy per cent. of old meters run slow. You are losing money en. 4 
on them. Let us put them in shape for you, a few at a time, until your ne 
entire meter equipment is made as good as new. It is better to attenu / a 
to this matter now, before the Gas Stove season is at its height. Prob- 
ably we can do such work in our factory better and cheaper than you 
can do it at home, and just now we can do it promptly. 









wae a - _—— 


oar of i y 


dub. 








The BUHL METERS are as good Meters as you can get. 


DETROIT METER COFMIPANY, =- = Detroit, [ich. 
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JOHN J. GRIFFIN & CO. Mfrs. of Gas Meters, etc. 
Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 


559 West 47th Street, New York, 34 West Mo e Street, Chicago, 
Occupier this Space Every Alternate Week. 





a 








THE RiaireiN GAS 
CONSTRUCTION Co. 


SEN FRANCISCO, IS? Montgomery's, ano works, FORT WAYNE, IND. 























GAS PURIFIGATION 


BY MEANS OF 


THE CHOLLAR SYSTEM 


AND OUR 
DUPLEX REVERSING VALVE AND PURIFIERS. 


smaller Space.; 5 3 ©: 2: 3. Less Gost: s:0:. :2°°: Longer: Runs. 





















Sole Martifacturers of 


THE C. R. FABEN, JR., PATENT 
PURIFIER TRAYS. | 


FOR PURIFIERS OF ANY DESIGN. 
ECONOMICAL. DURABLE. EFFICIENT. NOVEL. 

















BUILDERS OF THE MOST IMPROVED 


COAL and WATER GAS APPARATUS. 





